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MATEMATHKA 
E. A. APYTIOHAH, A. Fr. FIOJIBMHCAPSH u C. . OBCENAH 


O HEKOTOPbIX OJHOPOJHbIX KPAEBbIX 3AMAYUAX 
AJIA YPABHEHHA KOJIEBAHUS CTPYHbI 


(IT pedcmaeaeno axademuxom C. JI. Co6oneeoim 15 II 1961) 


Mccneqopanne ciekTpasbHblx CBOfiCTB OlepaTOpoB, MOPO*KMeHHbIX IIpocTelt- 
meh cucTemoi Tuna C. JI. Co6onesa, npuBogut K paccMOTpeHHlo CJlelyroulent 
‘KpaesoH 3afauu Ha coOcTBeHHEIe 3HaueHua: 

OnpeseiuTb, Mp Kakux 3HaueHuax A ypaBHeHue 

Uz. — Muy = Q, (1) 


pacCMaTpHBaemoe B HeKOTOpOH OOlacTu D c rpanuuei I, umeet neTpuBuabHbe 
PelleHHA, YOBMeTBOPAIOUHe yCcOBHIO ; 


u\lp=0, awe 
MW ONMCaTb 3aMbIKaHHe JIMHEHHOM OOOMOUKH STMX pellleHH B TOM MAH MHOL 
MeTpHkKe. 
Sanaua (1) — (2) mogpo6uo ucciieqopana B paGorax P. A. AjnekcaHapaua 
*). 
B wactosulei padote ypapuenue (1) paccmatpuBaertca pH TpaHH4HOM 


YCJlIOBHH 


Gh lp = QO, (3) 
Tye onepatop L umeer Buy 
' n str: 
eet 
ie 43 ‘ 4 
i a Cij axfayh ’ (4) 
z-+j=0 


€;; — MOCTOAHHBIe, coo =— 0, a mn — HeKOTOpoe HaTypasbHOe 4NCIO. OTmeTHM 
4TO pacCMaTpHBaeMaA KpaeBad 3aflaua MMeeT Be OCOCEHHOCTH: BO-MepBbIX 
OHa OTHOCHTCA K rumepOoJIM4eCKOMy YpaBHEeHHIO, a BO-BTOPHIX, B [paHH4dHoM 
yCOBHH MOryT y4acTBOBaTb MIpOM3BOAHbIe KaK YFOHO BbICOKAX NMOPAKOB. 
| Co6crBeHHbIM 3Hayenvem 3agaun (1) — (3) Ha30Bem 4nCIO A, Ana kKoTOporo 
cyulectByet yHKUHA U, (x, y), yhoBeTBOpsioulad (1)— (3), u Lu, (x, y) #0. 

Toxaspipaetca, uTo ecu D ecTb eMHMUHBI Kpyr C WeHTPOM B Ha4ase KO- 
OpAuHaT, TO co6cTBeHHBIe PyHKUNH 3anaun (1) — (3) oOpasyioT nowHyto cHCTe- 
my B Le (D). 

PaccmaTpuBaloTcd TakxKe rpaHHUHble yCOBHA Buda 


Lyu|p=[cu+ 5] = 0. By 


Ka3bIBaeTCA, 4TO MOJOXKUTeEMbHOCTH MOCTOAHHOH C OCTATOUHO, 4TOOBI Cco6- 
BeHHbie PYHKUMH 3azauH (1) — (3°) Obl NOHbI B Kacce HeMpepbIBHBIX (pyHK- 
‘uu. 
OxaspiBaeTea, 4TO 3agaua (1) — (3) TecHo cBa3aHa c 3afayeli (1) — (2), 
IMMCHHO, COOcTBeHHbI€ 3HaveHHA 3afauH (1) — (2) OfHOBpeMeHHO aBAIOTCA 


|. 1255 


| 


MU COOCTBEHHBIMH 3HaveHHAMH 3agauH (1) — (3) u HaoOopoT. JleHcTBUTeIbHO, 

NyCTb [Wid HeKoTOpoi O6macTH D A sBjiaeTCH COOCTBeHHBIM 3HaYeHHeM, a 

T, (x,y) =T:(0) +72 (2), me t= yA 2=—/ 2s cogerBenii 

dbynkiuwet 3aqaun (1) — (2). 
Torga co6ctBeHHad (byHKiMa 3agauu (1) — (3) OyzeT MMeTb BUY 


u(x, ¥) =f @) + fr 2), 


rae fi (t) u fe (z) — Kakwe-mu60 pelieHHA COOTBeTCTBYIONIMX ypaBHeHHli 


is idttp ? 
Soh BO = 710); (5) 
z7+j =0 
11 iditi S 
S| oi (— 4) = 7. @). (6) 
i+j=0 


Takoe mocTpoeHve coOcTBeHHBIX (byHKWHH s3agzaun (1) — (3) mpu coo=O, oue- 
BUHO, HEBO3MOXKHO TOMbKO WIA Tex A, pM KOTOPbIX BCe KOSPDUMUHeEHTHI B OJ- 
HOM H3 ypaBHeHuit (5) un (6) paBHbl HYJIO. 

Ecau xe 21d ypaBHenusa (1) paccMaTpHBaTb TpaHHyHoe ycOBHe Bua 


nl th 


it | — tly wale 0 0 é — 
Lule=| > Eee So (xe 4 Yay, “| 0 (n > m), 
r 


iis =A) é=0 


TO IIpH HeEKOTOPbIX YCJIOBHAX Ha c,; (tf + j >> m) TakuMM %e TlocTpoeHuAMH 
MOXKHO MOKa3aTb, YTO COOCTBEHHbIC 3HAYCHHA ZTOM 3alauM COBMaaioT Cc coocT- 
BCHHbIMH 3HAYeHHAMH 3ayauu (1) — (2). 

Teopema 1. IIycmo o62acmb D ecmo kpye x? + y*? = 1. Toeda co6- 
cmeennole dynkyuu sadauu (1) — (3) norner 6 Lea (D). 

B padorte (*) HavJeH ABHDbIM BH NOMMHOMHAIbHBIX 10 cTeneHaM ft U Z CcO6- 
CTBCHHBIX PYHKILMK 


Ty (x, y) = Ti (t) + Te (2) 


3ajaun (1)—(2), paccmaTpuBaemon B D, uw 10Ka3aHa NOWIHOTa STHX COOCTBEHHBIX 
cbyHkuwi B Co (D). Jloka3aTenbcTBO NOAHOTHI COOCTBEHHBIX (YHKUMA 3alaqH 
(1) — (3), MpoBoyumoe B HacTosilei paOotTe, npexctapaseT co6oH pasBuTHe 
aHaJIOHYHbIX paccyKJeHHuH paGoTpt (?). 

Tak Kak 71 (¢) u T2 (2) — nowMHombBI no cTenensM ft uM Z, TO, KAK H3BeCTHO, 
ypaBHenua (5) nu (6) onycKatoT nomMHOMMaIbHbIe pemenusa fi (t) u fe (2). Ux 
cyMMa 


Py (x, y) = fi (t) + fe (2) 


€CTb MOJIHHOMHaJIbHOe pemleHHe 3anaun (1) — (3) B D. 
Sabuxcupyem e > 0. Ilycts @ (x, y) €Co (D). Cymectsyet (2) nomHHom 
Q (x, y), paBHbili nyo ua T, Taxol, uro 


max |@ (x, ¥) — Q (4 W)|<s. 
xe y2<d 


IlycTb HeveTHoe unc0 k > n. Bo3sbmem torga 


R (x, y) = (1 ey? = 1 HPO (x wi 
rae p — wesoe 4HCV10 Oombue HyIA. O6o3sHauum [x? + y?— 1]* + ] yepe3 
R* (x,y). Tak Kak mpu mo6om p  {R* (x, y)}? = 1 uw mo6an mponsBoqnas 
R* (x, y) Ho nopagka n na T oOpallaetca B HYJIb, TO 


LR (x, y)|F = LQ (x, y) |r. 
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Tlockobky Q (x, y) |r = 0 u |R (x, y)|<| Q (x, y)| BD, To Moxuo BHIOpatp 
> 0, ato |R (x, y)| 6yaeT Menbure €/2 B kKonbue 1 —6 < x? 4+ YF <1. 


Pra 
“Beso ners B Kpyre pagquyca r = V1— 6 sewmy |R*(x, y) |< 1— 8", 
, CJIEOBATeJIbHO, P MOXKHO BbIOPATb HACTOJIbKO OOJIbINHM, UTOOKI BHIMOJHAIOCb 


{RY (x, yy <sa. re M = eke |Q (x, y)|. Takum o6pas3om, 
e+yr<l 


max |R (x, y)| a= (7) 
P+ yr<1 < 
Mmeem 
max Ip (x, UE Q (us Y) ae Ak (4 y) |<. (8) 


A+ y*<1 


Tanee, L{Q (x, y) —R (x, y)} = 0 (x, y), wu mo cBoucTBy R (x, y) nomn- 
HOM @ (x, y) oOpaiaetca B HysIb Hal. M3 paGorni (7) cnenyet, uTo O (x, y) ecTb 
_JiMHeWHaA KOMOMHALMA COOCTBeHHBIX (yHKUMH 7) (x, y) 3anagu (1) — (2): 


N 
7 0 (x3 y) = ay Onl, (x, y). 
a al 


B cuay (5) — (6) 


N 
3 a, Tp in, y) =@) (Ea y), 


R=1 


L 2 ap,P, (x, »)| = 


rie Pp (x, y) — co6cTBenuble dbyHKuun 3agauu (1) — (3). Takum o6pasom,. 


N ; 


L{Q (x, y) ~~ R (x, y) = » 1OnP (x, »} ea); 


Ho ecau (x, y) —nonunom u LY (x, y)=O0, To, B cuny Cy, —~ 9, 
Pf (x, y) =0. Tlostomy 
N 
Q (e; y) aus (x, y) == | OpPp (X; y). 


Pend 


q al 


R=] 


IlpuHumMasa Bo BHuMaHHe (8), NOJyYHM 


N 


Mak fois, 4) = ~ Op PrAX at Kf, 
x y?<1 ae 


= 


1 

2 

a TaK KaK MHOKECTBO HEIpepbIBHbIX PYHKIUMM, OOpallaroulnxXCA BHYJIb Ha Ppa- 
Hue, momHO B Le(D), To Teopema | JoKa3ana. 

' Teopema 2. Jycmo o6sacme D ecmo Kpye x* + y? <1. Toeda, ecau 
c+-0,—1,...,—k,..., mo coOcmeennole sHavenus gadauu (1) — (2) s6as- 
tomca mMaksice COOCMBbeHHbIMU 3HALeHUAMU gadauu (1) — (3*), u codcmeennole 
@yxxyuu (1) — (3°) noazno 6 D @ Kaacce nenpepbi6Holx PYyHKYUu 6 CMbICAe Pab- 
HOmMepHou cxoOumocmu. 

Ilycts 4 — co6cTBenHoe 3Hayenue 3afaun (1) — (2). PaccmoTpum ypaBHe- 
HHA 


th, @) + ch ® = T1 (5') 
2fa (2) + cfs (2) = T2 (2), (6") 
je, KaK u panbue, 71 (¢t) + T2 (z) — nomMHOMHaNbHas COOCTBEHHAaA PyHKUAS 


ajaun (1) — (2), coorsercTByrolad coOcTBeHHoMy 3HaueHMio A. B cusy c+ 
0,—1,...,—&,..., ypaBHenua (5°) u (6°) JomycKaloT mouJIHHOMMadIb~ 


4257 


HpIe pemenusa fi (t) u fe (Zz), CyMMa KoTopbIx P) (x,y) =fi tt). + fe (2) eCTb 
peuienne 3agauu (1) — (3°), “60 


OP, (x, y) 
P, (%, y) + oe = 
. oP OP ~ 
= x(x, dirt [EY cos (fi) + MA cos (ny) | = 


OP; (x, y) sp ae 
= oP, (x49) rt |x ee eg | 


=clh@ +h Ole + UO + 2 (2)Ir= [Ti E) + Te @Ip= 0. 
Tlycts g (x, y) — nenpeppipuaa cbyukuua BD. Sadbuxcupyem ¢ > 0. Cy- 


ujecTByeT nlomuHOM Q (x,y) = > a;;x'yi TaKOM, uTO 
i+j=0 
& 


max |g (x, ¥) — Q (4%, W)| <> 
e+yr<l 


Jlerko BHJeTb, YTO NOJHHOM 
n 


i+j=0 


mipuv MOCTaTOUHO OOJIbIIIOM p oOulaaetT CETYPOULHMU CBOHCTBaMH: 


LaR (x, y) |r = L1Q (x, y) |r; max |R (x, I< s- 
Pry 


Jlabuie 1OKa3aTeJIbCTBO IIPOBOAMTCA B TOUHOCTH Tak Ke, Kak H B Teopeme |. 
AnaslornyHy!o TeOpeMy MOXKHO AOKA3aTb UM JIA TpaHHYHOrO YCMOBUA Bua 


i (p= 3 ae =0 (>), 


it 
ec pH m060om k= 0,1, 2,... He paBHO HYyJO BbIpakeHue 
' k! 
Cost ROL ie AE eee 
BbIuHCJIMTeIbHbI § LeHTp Tlocrynuao 
Akajlemun HaykK ApmCCP 27 XII 1960 


IHMTHPOBAHHAS JIATEPATYPA 


*P. A. Anekcaugzpan, Jucceprayus, M., 1949. 2P. A. AnmekcaHgyapa 
JTAH, 73, Ne 5 (1950). 3 P. A, Anekcaunpan, Tp. Mock. mate. o6u1., 9, 455 (1960). 
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Hoxaagm Ankagemun nayx CCCP 


a a 1961. Tom 138, Ne 6 


MATEMATHKA 


10. H. BJIATOBEWEHCKHA 


HEKOTOPbIE TEOPEMbI 0 JH@®Y3HOHHbIX MPOLLECCAX 
C MAJIDIM KOIP®NVLHEHTOM AHOy3HH HW UX MPHJIOKEHUA 
K NAPABOJIAUECKHM YPABHEHHAM BTOPOFO NOPAAKA 
C MAJIBIM TAPAMETPOM 


(ITpedcmaeaexo axademuxom A. H. Koamozoposoim 20 II 1961) 


Ilyctb x (t, &, w) — cy4alinpiit mpouecc *, yqoBNeTBOpsAIOMM ypaBHeHuto 
- t 


. x (t, &, @) = x0 + \ a(u, x (u,e,o))du+e ( (u, x (u, @, m)) d& (u,w), (1) 


4 0 0 
Tae u,tE10, T], T <oo; €€ (0, &0], eo > 0; & (u, ©) — Buneposckni mpo- 
necc. (Ilo nopoxy TeopHu TakHx ypaBHeHuit cm., Hampumep, (*), ru. VI, §3.) 
Huxke Mbl Bcerfa Oyfem npesnowaratTb, YTO dyHKunn a(u, x) u b(Uu, x) 
YAOBJIETBOPAIOT HepaBeHCTBY 
ja (u, x) —au, 9) | +|6 @, x) — bu, ¥)|<K|x—g|, (2) 
rye K <oo paBHomepuo no u, x, y, uEé (10, TI], x, yER. Bynem npesznomnaratp, 
uTo ycuoBuio Jiunumuiua (cm. (2)) yaoBmeTBOpAIOT TakxKe  NepBbIX YaCTHbIX 
IIpOH3BOAHbIX MO X OT PyHKUHH a (u, x) u (m — 1) MepBbIX 4YaCTHBIX NPOH3BOL- 
HBIX 10 xX oT dyHkKuuN 6 (u, x). 
IIpu 3Tux mpesqnonomeHuAx B CTaTbe (”) aBTOpa OblIO WOKa3aHO, 4TO 
x(t,2,0) =x) + exn(t,o) +... + ex, (t,o) + 841x214, (, &, @), (3) 
Tye x (¢t) ecTb peuleHue ypaBHeHHA 
} t 


Kit) = x0 + \ a (u, x (u)) du, (4) 


0 
“mlowyuaromeroca uz (1) npn e=O0. B (?) gaa npomecca Xp (t,o) = 
=(x1 (t, @), x2 (f, @),..., Xm (¢,@)) HalieHbl CTOXacTHYeCKHe HHTerpaJIbHble ypaB- 
HeHua Tua (1) uM Oblo OKa3aHO, 4TO CyTaHHbI Mmpomecc X14 (t,&,0) paB- 
HOMePHO OrpaHHueH B CpeHeM KBaj[paTHYHOM, T. ©. 
' M { Sup | Hades (h €, 0) |?} < K <oo 
t€[0, T] 
‘paBHOMepHO 0 e. 
V3 teopem cratpu (2) MoxKHO MOJIY4HTb Mpesedbuble TeOpeMbI (ACHMITOTHKY 
‘no 2) gaa P° (¢, xo, x) = P {x (f, ©, 0) << x|x (0, e,@) = xo} npn e —20. 
| OfHako 93TH pe3yIbTaTHI HE MO3BO.IAIOT NOMYYHTb «IOKAIbHbIC» MpeeJIbHBIC 


0 pe 

17 € / - — , 
TeOPeMbI, T. €. TEOPeMbI O OBeseHHH MoTHOCTel p° (¢, x0, X) = aoe Ee one 4 
| Tipu e— 0. 


* Bce nocTpoeHud poBOAATCA B BEPpOATHOCTHOM IIpocTpaHcTBe (Q, M, P), rae 2 — MuHo- 
| dKecTBO auleMenTapHEIx coObiTHii w; I—s-anreOpa NOAMHOXKECTB MHOKECTBA Q, Ha KOTOPBIX or- 
| pedeena BepostHocTHas Mepa P. CnyuaiHad BemuadnHa x (w) — P-u3MepuMasx yHKUMA CO 3Ha- 


yeHuamMu U3 R = (—oo, oo) uv Mx (@) = \ x (w) P (do). 
9) 
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A a 
: 


i. oe wee 


Hwxe mpMBoxATCA HEKOTOPbIe TeOpeMbl | 06 acumntotuke p* (t, Xo, x) H PAL 


BCIOMOFaTeJIbHBIX YTBeEpxKJeHHH. 
Oropopumes, TO, paccMaTpHBaa n-MepHblit mponecc x (f, eats 
‘ 


= (x(t, e,@), x7 (t, &,0),..., #7, &,@)), YyAOOHO C4MTaTb, ATO 

= (x1, 7,..., 0"), ER"; aux) —(@ (u, x), OW x), 7, ea) 
n-MepHbl BekTop; D (u, x) = {bj (u, x)}7,;-1— MaTpuua; § (u, o) = (§ (u, o), 
£2 (u,w),..., & (u, @)) — n- MepHBIH BUHEPOBCKHH mpomecc, mpwuem |x| = 


"a 


= (> lew r] , jo(u, x)|= ( s | 5 Ke ‘a B sTux o003HaYeHHAX BCe, CKa- 
; he J : Z 


3aHHOe BbILUe, OCTaeTCA B CHJI€e H B N-MepHOM CJlyyae. 
Bpelem pai o6o3Hauennit. Ilyctp x (4) = (x1 (d), x (2), . . ., x” (f)) ompe- 
jlennetcs ypasnenuem (4). Uepes G (t) o603Hauum matpully c (f, x (2)), Tae 
c(t, x) = 5 (t, x) b’ (¢, x); 3necb 0’ (¢, x) — MaTpula, TpancnoHHpoBaHHasn c 
Leas), y u Gwe 
’ \ dx! x=x(t) Ji, j— ( ) 
—{gi (t)}7, ;-. — MaTpWlla BTOPbIX MOMeHTOB IIpomecca x1 (¢t, @) (cM. dopmysly 
(3))- MoxuHo oKa3aTb, YTO 


GH=AQGH+GOQAOH+CO, (5) 


matpuuen 6 (¢, x). Hyctb ganee A (2) 


rue G (t) = {58 w}" pf gi (0) = 0. Jlerko Tak»xe moKa3aTb, 4TO paHr 
MaTpuubt G (t) Sombie panra. Matpuup C (Z) unu paBeH emy. Hamnpumep, 
eclH B ypaBHenuu (5) A(t) =0, n=2 uw panr matpnun G(S) npu 
sé[t—6, t] papen 1, To umeem 


“ON(S)) XW (s) € (s) 
C= (eeu) oer)! 
rgec (s) > Onpuseélt —64, ¢], u ecau kK Tomy xe A (s) const npu sé [¢— 4, ZI, 
TO paHr MaTpuubt G(s) papen 2, T. e. det [G(s)] +0 npu sEe(t—é,t 
Teopema 1. JIaa mozo umo6e cywjecmeosana makaa Hesbipor#cOeHHan 
Mampuya Q (t), «mo naomnocme gt (t, x) pacnpedenenua npouecca 


y (t, 8,0) =— QW Ix@e,0)—« 


uMeAa Obl Bud 


g(t, x) = go (x) + OF (x, 2), | O° (¢, x)| < Ke ls, (6) 


ede K <oo pasHomepHo no (x, &) u qo (x) = (2n)—"2 exp (— , He00 XoO- 
dumo u Oocmamouno, umobu det [G (t)] + 0. 


Ilycrb Tenepb npu Hekotopom t> 0. det [G, (4)] = 0 u paxnr marpuus 


G (1) ee r > 0. Torya, He orpannuuBas OOULHOCTH, MOXKHO CHHTATH, UTO mIpH 
3TOM 


vi (t, @) = Sh i (2) Tip tpl pe ee 
j=1 
Teopema 2. ITycmo pec dep teat Ee amass SBE momeHmoe (n--r)- 
Eee npoyecca (x: (t,@), x1 (¢,@), ~..,%,(¢, 0), x3(¢, 0), ete 
, Xo (t, @)) pe. om HyAa. T neon cyuecmeyem makan mampuya Q (t), 
wmo naomHocme 4° (t, x) pacnpederenua npouecca 


y(¢,2) =O ORG We eo) =x (i 
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ee ti ad 


i ee a re 


int 
— 0 13.8 0) 0 Pas ie 


1 
0) re ou: 0) 6) eT, 0) 
: . 
0) O Ps 0) 0 y 
{ r+1 1 Fae il - 1 
A pres ie. 3 ers 1 
umeem 6ud 
get, x) =o (t, x) + O° (4x), | O° (¢, x)|<Ke In? on (7) 
& 


ede K <oo paeHomepno no x, & u go (t, x) — n-mepxaa naomuHocmp HeKOMOpOeO 
HEBbLIPOHCOHHO2O 3AKONA pacnpedeACHUA C HYACBIMU cpeOHUMU U eOUHUUHOL 
mMampuyel emopelx momenmos. 


Jina @o (¢, x) MoxKHO' BbITIMCaTh ABHYIO bopmy.ly uepes me (¢, x) — nuor- 


_HOCTb pacipeseleHua mpomecca x2 (f, ). 


Fen xe paur Matpuupi G (/) B Moment / > 0 paBen nyo, uTO nerKo npo- 


1 2 
BepHTb, 4TO x1 (¢, ©) =0.C1eqoBaTesbHO, M | x1 (t,@) ea | > (a, x(u))® d= 


; 0 %%,j=1 
i < 
= 0m) sHaurt, 5; (uw, x (u)) = 0,i,j=1,2,...,n, mpm u<t.. Orcona 
MOsy4aeM, YTO pH U < ¢ BeEKTOP-PYHKUMA X (l/) ABJIACTCA pelleHHeM JIA ypaB- 
HeHMa (1) u, B CHJly CAMHCTBEHHOCTH pelleHHA WIA ypaBHenua (1), copnayaer 
€x(U; 2,0), Te. % (u, 8,0) = x (u) npuu < tu pe (,. xo, x) = 6 (x — x (u)) 
(6 (x—y) =O npu xy u \ 6 (x — y) dx = 1}. 
- R” 
Teopempt | u 2 MOxKHO YCHJIMBaTb, BbIMMCbIBaH CJIEAYIOUlNe WWIeHbI acuM- 
NITOTHYeCKOFO pasOXKeHHA 10 € AA p* (t, xo, x). Hampumep, BepHa Teopema: 
Teopema 3. //ycmo mampuya G (t) umeem pane r > 0 u coemecmnoe 
pacnpedeaenue npoyeccos (x; (t, @), x(t, @),..., (4,0), x3(¢,0),  (t,@),... 
. - Xm (t, @)) HeBolpos#cdeno (m. e. OemepmUHAKM Coomeemcmeynled mMampuuol 


 6MOpeLx MOMeHmos OmALuUcH Om HYyAA). Toeda 


7 iM hp (t, Xo *) . WP; Xp) X) | Pe AE ont) | fre (tpg) 
p ( ? Xo) x) — ger | 5 mer ihe ein g2t—r—m+2 | g2t—r—m+1 ? 
(8) 
~ { AZ : 
208 | Wn—a (2, x0, x) |< Km In™+1— »| rh; (¢, x0, x)| CK, t=0,1,....m—2, 
ny =ooy yj — 0, 1,...,m— |, paexomepxo no x, €. 
asa byuxuui ; (f, x0, x), i = 0, 1,..., m— 2, MoxwKHO TOWIy4HTb ABHBIE 
| dopmysb uepes me (t, x), ma (t, Xx), ..., %m (t, x) — MuOTHOCTH pacnpejete- 
HMM mpomeccos x2 (t,o), v3 (¢,@), . . -, Xm (¢, @). pw chemtaHHpix Hamu mpey- 
nOuOmKeHHAX pt (ft, Xo, x) ABAMeTCA PyHKiHel [puna Aida ypaBHeHuA 
7 
BU Bere) Sa ki,» rue OU SO, au 
a= a Dy Silty *) naa -b » (og ame at” (9) 
t=1 


}3Haa acumntotuxy (8) gaa dyHKkunn Cpuna upu & — 0, Mb! MorwKeM H3y4HTb 


NOBeeHHe pemleHHA 3aauH Kou Wa ypaBHeHHa (9), BooOule rOBOpA, C Jt0- 
60 HayanbHo dynHkKuneH. Hanpumep, B crate E. K. Ucakosoii (*) usyyasocn 
ABJICHHe “BHYTPeHHero orpaHcsioA». OHUM H3 CYULeECTBeEHHBIX NpenoloxKe- 
Huu B (°) ABAAeTCA HEBLIPOAKAeHHOCTH MaTpuupI c (¢, x). Ucnobsya Teopemy 3 
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MOXKHO jJlOKa3aTb AHaJIOFHYHbIe Pe3YJIbTaTbI H B BLIPOAMeHHOM Cwlyyae. ITpu- 
YeM OMPeleATh ACHMNTOTHKY pelleHHA ypaBHeHHA (9) mpu & — 0 OyfeT paxr 
matpuut G (2), cBA3aHHOi c maTpuueli c (¢, x (t)) ypaBHenuem (5). 

JIA MOJyYeHHA PaBHOMePHbIX OMe€HOK B ACHMMTOTHYCCKHX dopmyaax (6), 
(7) u (8) oKka3amucb HeEAOCTaTOUHBIMH HepaBeHcTBa (cM. (*), JeMMa 2). 


Mi sup’ } x, (2; @) |) <0 G, 780, 2 es Pye ee (10) 
0<t<T 
rye x, (t,@) — ueHbI acHMMToTHYecKOrO pa3sviowKeHHA (3) AIA mMpowecca 
x (t, €, w). Jlua 9TOH WeH NMOHALOOHIHCh HEKOTOPble TeOpeMbl, KOTOPHIe mpe- 
CTABJIAIOT HM CAMOCTOATEJIbHbIN MHTepec. 
Teopema 4. Cywecmeyem makoe o, > 0, 4mo 


Jf, 


a28 
Mexp {o, sup |%, (f,@)|"}<oco. © (11) 
Ox<t<T 


lan arbeix % > 0, w > 0 u HeKOMopozo t € 10, 7] natidymca makue dynkuuu 
a (u, x) ub (U, X), C O2PAHUYeHHOIMU YACMHoLMU NpPOUZeOONoLMU No x Oo nopsOKa 
(m+ 1) @katmuumerbHo, 4mo 

M exp {u| x, (¢, @) [F » 9} S00. (12) 
Teopema 5. Cywecmeyem makoe Vi era 0, «mo 


1 : 
Mexp (Yn, SUP |X qf & @) |} << K, K <oo pasnomepxo no e. (13) 
0<t<T 
Vnex Woka3atTeibcTBa HepaBencTsB (11) uw (13) 3aKmo4gaeTca B MCMOb30Ba- 
HHM CTOXaCTHYeCKUX HHTerpaJibHbIX YPaBHeHHH, BbINHCaHHBIX B (?) AIA mpo- 
Mecca Xm (¢, 0) ='(4 (0), x(t, O),y fe Ew), as Che eee een 
OMHOH dopmysbt K. Uto aaa cToxactuueckux wHTerpaosB (*) wu Caemyrollero 
oOulero yTBepKJeHHA: 
Teopema6. Jlycmp %;—o-aneeOpa, nopoowdennaa mHoocecmeamu 
{o: § (ui, o) GT1, . .., & (ty, ©) GD yeep ele 71 a al eee 
20e 1; — bopenesckue mHoowecmea uz R u &§ (u, ©) — OOnOMmepHolli BUHeposcKUuit 
npoyecc. Ilycmb Oaaee p (t, @) — Fy-uamepuman dynkyusa © npu Kaocdom t u ma- 
Kas, 4mo npu Hekomopom *% > 0 
Mexp{ sup |ap(¢, @) |) <oo. 
télo, T) 


Toeda OAs cayuatinolx dyxnKyud 
t 


t 
yr (t, 0) =\|yp G0) da, - ape (t, 0) = \\w @, @) fab (wu, ©) 
6ePHbL CAeOYyrOLUe ERE Mar : 


2" 
M exp {a, sup |, (G5) NPY toe", (14) 
O<t<T 
Pa : 
M exp {a, sup | th, (t, w) *FP} < co (15) 
0<t<T 
npu Hexomopox a1 > 0, az > 0. 
3aMeTUM ellle, YTO MO2KHO IIPHBECTH HETPHBHaJIbHbIe MPUMepbl, Kora cTene- 


2x 2% 
HH TB (14) u ae (15) Heb3a YBesIMYHTh HH Ha Kakoe unCIO A > 0. 


Tloctynuio0 
16 Il 1961] 


UMTHPOBAHHASA JIMTEPATYPA 


a BY _ JI. Ly 6, Bepostuoctupie npoueccsi, VWJI, 1956. a 
uke HCK HH, TeopHa BepontH. Hu ee mpumenen., 6, B. 3 (1961). 3 : 
JAH, 117 Ne 6, 935 (1957). 4K. Uro, C6opxH. nep. Matematuxa, 1, 1, 78, 1957. 
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Wokraaygm AkanqeMun nayrx CCCP 
1961. Tom 138, N 6 


MATEMATHKA 
B. ®. BJIACOB u A. ®. THMAH 
Ob OJHOH 3ABHCHMOCTH JIA HVHTEFPAJIOB OT MOAYJIEM 
TPHFOHOMETPHYUECKHX MOJI“HOMOB 
(I]pedcmaenexo axademukom C. H. Bepaumetinom 17 II 1961) 


Tlyctb 


fn 
qs” 


T, (x) =>-+ >) a” cos vx (1) 


7 v=1 


q 
MOCMEOBATEbHOCTh YETHBIX TPHFOHOMeTPHYeCKHX IOJIMHOMOB C_ BeLLeCTBEHHEI- 
Mu KOSppulMeHTaMy, p, (x) — NOCeLOBaTebHOCTb ONpeeJIeHHbIX Ha |—a, ww] 


@YHKUHH C OFpaHH4YeHHbIM H3MeHeHHeM, AVIA KOTOpHIX Var p, (x) = |. 
x€[—7, =] 
OG6o3sHauHM uepes - 


> % 


cn = \ ettdp, (t) (2) 
COOTBETCTBYIOILYIO AHarOHaJIbHY1O MOCJIEMOBAaTeJIbHOCTb KOIPHIUMeHTOB 
@Mypbe—CtTumpTbeca IA p, (x). 
B wHacrosileh 3aMeTKe paccMaTpHBaIoTCA HMHTerpaibl 
¥ 
i 


\ Tn (x = f) dp, (7) dx (3) 


t 
7 


je Pn) = \ 


: 
¥ 


f yCTaHaBJIMBaeTCA OHA 3ABHCHMOCTb MexKJLy NOCJIEOBATebHOCTAMH KOHCTAHT 
i) Hu (2). 
_Teopema. Ecau kosppuyuenmo noaunomoe (1) obpasytom éeoinyKayto 


mO60 eoeHymyro cucmemy «ucea (A®ai” = ay) — 2aj"), + a, <0 au6o 


Or ieee 0,1... .,2— 1}; a), = 0) u Onn HeKOMopoti noAzosxcUuMerd- 


¥ { 
oli nocAaedosameabHocmu £, = O (=), 


' Van pS 1 =O, (4) 


t€[—En» En] 
to cnpasedauso paésexcméo 


cad 
7 


ari 2 (1) | 
hes Op) == Cp | \ | Tn (x)|dx + O( max |a,")), (5) 
0<v<n 

—T 
} ’ 
Komopom O (1) ecmb 6eauuuna, pasHoMepHO O2pAHUdeHHaA OMHOCUNCACHO N 
ecex noaunomos Ty, (x). 
Ormetum, 4To ycstosue (4), He Oyay4H, BooOULe FOBOps, HeOOXOHMbIM, B 
SBECTHOM CMBICJI€ CYIIeCTBEHHO JIA CipaBeJIMBOCTH cooTtHomeHua (5). Bes 
To, T. e. B OOMeM CuIy4ae, IPHBeeHHaA TeOpeMa 6blia Obl yxKe HeBepHa. UT0- 


tye ee 
R 93TOM YOeXHTECH, MOCTATOUHO NOJOKUTb Ay, = (wa Opie ey 1) 
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MU paccMOTPeTh NOCICLOBATEMHOCTh (pyHKiLMn v1 y "te 
& 2k +4 
(0, —x<igq=—=-1, a, 
\ Dk = 4 2k -- 4 04, eT 
Pn (t) = tS an TRUS pa. 
Oy tan; ; 
| | Se t<qn, 


rie k = k (n) — HeoTpullaTeibuan uesounciennadt (pyHKUnA OT M, Heorpas 
HHYCHHO BOspacTaioliad BMeCTe C /, B janHoM cyly4ae H3BeCTHO (cm. (*), WeM- 


ma 1), 4¥TO pH nm — co 


L(t) = > Dn (x ois 2k + 4 m) a. Dp (x — aia 1) | dx = 


rie 
—nT 


= 4 in (kK @) +1 +0 (1) > % 


a sin (ft ++ 1/9) x 
Dy ty) nal 


y 


B TO BpeMA KaK MpaBaH WaCTb (5) orpanuuena, 
; i 
Takum o6pasom, jis CPaBe/IMBOCTH COOTHOMCHTA (5) yeuOBHe By = O(=) 
HeOOXO/UMO B TOM CMBICe, UTO CCH OHO HE BbITIOMHEHO, TO CYiikecTBYEeT HOCMes 
OBATEbHOCTH CPYHKUMM py (f), YAOBMETBOPAIOULHX (4), H Taka, WTO 3aBNCH* 
moctp (5) He WMeeT MecTa, 
C apyroi cropoubl, mpuMep 


~ nif 
0, —n<etc—s, 
| t nm 
=} oi eee a 
a. 
| , Un —— i ‘ mM, 


mn 


T, (x) = = + >) cos yx + cos nx, 


4} — | 
{ 
re m = m (n) — NpOWSBOUbHAA WeMOUMCeHH Ad (PYHKUNA OT fy Wt KoTOpot 
. m , 
lim m(n) = co, sup— < 1, moKaabipaeT, 4TO jWIst CHPABE/WINBOCTH COOTHOLIE: 


L—>OO n= 


1 
Hunt (5) OHO wu yetoBne (4), 6e3 NpetoOKenNA O BbITYKWMOCTH HOO BO 
ruyTocTH cucrempi KoxppuunenToR mosMHOMA 7’, (x), elle HeloeTaTrouno, Ilo 
CKOJIbKY B ITOM CuIydae C, = O, TO MpaBasdt TACT (5) orpannuena, B TO BPeMst KAK 
(em. (“), Teopema II) ; 


L (Tai Pn) = 5 | [Pm (x + EY + Dan (x - ald + O (1) = 


an, 2 


1 Cos — In (m + 1) + O (1), 


mt 2n- 
T. @ L (Tri pn) — Oo Tp A —> oo. 

Boece ¢ TEM CYULCCTBYIOT TIPHMePbl, NOKASHIBAIONLNE, WTO GABHEHMOCTH { 
MOKET HHOPLA BHIOHATHEA MB CYMAAX, He OXBATHIBACMBLX TEOPEMOH, Te 
B CHCTBUTeENDHOCTH OHA CNPABEINBA JIA GHoNee MIMPOKOPO K/ACCA MOC TE/LOF a 
TenbHocteH T, (xX) UW pp (Xx). 

OTMeTHM elle, UTO B HCKOTOPHIX KOHKPeTHDIX CMYUASIX ACHMHTOTHYCEK j 
oueHKa mocesoBpatebHoctTH L (7',; Px) waBecTHa. 
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1 "ore << _——— es 7 7 7 . 


(9, =n qQte< 0, 
’ Qeten 
WHO _PaneHerne (") (em, Taroxe (7), m8. 2 33) 


: , 7 \ py \ . alt) 
" ENT; fn) = \ [Tn (x) | dx = - | >) ry 7 | O( max la”? \) (6) 
’ n aah : v= oa vet 


Ma HPUHEAeHHOL TeOpeMEL i panenerna (6) Henoepexernenno BorreKaer Ps 
APYPUX POHVAILTATON, OTHOEMMUINE K TONE HIN WHBIM KOHKPeTHBIM Toevieqonas 
VIDHOCTIM HOMNOMON 7), (VY) i cbyni py Cv) (ean HaripiuMep, ()), 
Cuekertnune Beam a” 0 (1), TO Tp BulHOuNeHM yeronHti Teo- 
PEM NOCIOLONATEIbHOeTS KoHeTaNt L (Py) p,) OFPAMNtEHa TOMA HW TOMBKO 
Por, KORN 


; A) al!) \ 
e he O(| mee ft v 4 | )s 
Ye 


B otyevpnix enyuanx apn al’? 4 (vee QO, 1, ...,4) Sto enenerane 
COMEPKUT HW CeOe HaKeECTHbIE yeonns EXOANMOETH Hpoleccon CYMMEpORanHs 
mina C. A, Bepuurreting — Porosnnenoro jis paon Dyppe (em. (48,4,5)), 


ee, 


Hoeryniio 
10 IE 1961 


LH THPOBAHHASL JIUTEPATYPA 


VSN. Bernatein, GR, 191, 976 isso); CoH. Bepui rein, Co6p, cou, 
hy 1062, orp, 624. *§W, Rogosinakt, Math, Ann, 08, 110 (1926), SA. ®& T nts 
an, Ass, AH CCCP, cep. marem., 11, 263 (1047), 8 A. ® Tuman, Han. AH CCCP, 
i ManeM., 14, 85 (1950), "A. Tuna, MoM. Panaéypr, JAH, 63, N 6 
N48), .o, Tima Hy JLAH, 101, Nb2 (1965) FAC, Titan, Teopat mpi 
GAMO PyHKN AChOTHUTENKHOrO HepeMenioro, M., 1960, 
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Jloxaann AkawemMun nayrk CCCP 
1961. Tom 138, Ne 6 


MATEMATHKA 


Unen-Koppecnouzent AH cccP HW. M. PEJIb®AH] u M. HM. rPAEB 


WVHTEFPAJIDHBIE MPEOBPASOBAHHA, CBSISAHHBIE 
C KOMMJIEKCAMHM MPAMbIX B KOMILJIEKCHOM A®®HHHOM 
lM POCTPAHCTBE 


PaccMoTpHM TpeXMepHOe KOMITJIeKCHOE adpHHHOe TpocTpaHcTBO TOUeK 2 =F 
= (z), 27, 2°) M B HeM BC€BOSMO?KHbIC KOMHJIeKCHBIe ipamble. ByteM 3a1aBaTb 
9TH TIpAMBIe TJIOKepOBbIMH KOOPAHHATAMHM O = (at, a?, a) up = (pi, p2, ps). 
Ho ompeseienuio, @ eCcTb HarpaBJAOULMH BeKTOP TIpaMoH, a Pp — BeKTOPHOe) 
npousBeleHHe p = [a, z] BeKTopa @ mM pasMyca-BeKTopa [IPOM3BONbHOH TOUKH: 
z psamon *. 

[lmoKepoBbl KOOpAwHaTb! CBASAHBI MC*KILY co6oli cooTHomeHnueM @*p1 ++ 
4+ g2p2 -+ aps = 0. Jlio6oe opHoposnoe ypaprenue F (a, p) = 0 Mery KO- 
opiuHaTaMu a, p, He ABsAoIleecA CeCTBHeEM YpaBHeHHA opi + a®p2 + 
+ o8p3 = 0, ompefeiaeT HekoTOpoe TpexmapaMeTphuyeckoe ceMelHCTBO IIpA- 
MEIX, Ha3bIBaemoe KOMI JIC KCOM (?). B jambHeninem ripeqmomaraetcs, 
uto F — oHOposHbii MHOrOWIeH OT % MP. 

Ccopmysupyem 3alauy UHTerpasIbHOM FeOMeTPHH MIA KOMINVIEKCA TIp AMBIX. 
Ilyctb 3afana pyHkKuMA f(2) = f(z, 2, 2). Bynem mpeanomaratb, “TO OH 
jloctaTouHoe uncmO pas Audpepenuupyema (10 2 H 2) H LocTaTouHO ObicTpo yOul 
RaeT Ha OecKoHeuHOCTH. OnpeseiuM MHTerpasibl dyHkunn /(z) MO TpAMbl 
a, p KOMMIIeKca CyekyiolluM o6pasom: 


9 (2, p) =\ (ot + B) ad dé, (1) 


rye 8 — Hpou3BObHaA TOUKA MpAMOH G, Pp, T.e. P = [a, B]**. Sanaua co 
CTOUT B TOM, ¥TOOHI No byHkuuM ~P (a, p) BOCCTAaHOBUTh HCXOAHYIO (pyHKUA 
f(z), T. €. YTOOI TONyAMTh OOpailenve cbopmysibt (1). . 

B jannolt 3ameTKe 9Ta 3ajaya pellaeTcsH MA KOMIICKCOB, yOBJIETBOp A 
ILHX CJIeLYIOUNeMy JOMNOJHUTeEbHOMY YCJIOBHIO. 

Yenospue Kacauua. Ilycts a, p — NpousBouIbHan NpAMan KO 
nueKca; 2’, 2’ — IIpow3BOAbHbIe TOUKH Ha IIpAMOH G, p. PaccmMoTpiM BCe Mp AMBI 
KOMMJIeKCa, TIpOxomaliMe uepes 2’ mim 2”. OTH Tp AMBIe o6pa3yloT Be KOHH4 
CKHe TlOBEpXHOCTH Cc Ome OOpasyiolleH a, P #*% TpeOyeTca, UTOObI STH K 
HUMeCKHEe OBEpXHOCTH BCerfa KacaiMcb Wpyr Apyra BAOMb o6ulelH OOpasyr1orse 
i, Bi 

Ycuopulo KacaHuad YLOBJETBOPAIOT KOMIMVIeKCbI Culelyloulero BHAA: KOMIJIeK 
BCeX IIPAMbIX, KaCalollHxcA HeKOTOpOH (anreOpanueckoH) MOBepXHOCTH, KON 
MWieKC BCeX IIpAMBIX, MepeceKalollux HEKOTOPyto (anreOpan4ueck y10) KPHBY 
KOMMJI€KC BCCX Tp sAMBIX, NapaJebHbIX OOPasyioulMM HekoTopol (asireOpa 
yecKOl) KOHHYeCKOH TOBepXHOCTH. 


% , 
‘Takum o06pa3som, paseuctso p = [a, z] MoxwKHO paccMaTpHBaTb Kak BeKTOPHOe ypaBHeH 
NIpAMOM, 3aaHHOl MOKepOBbIMH KOOPAMHAaTaMH G Hi p. 

: 1 =. 

kt 

** TIo onpenenenuio, ~, dt dt = dsdt, rye t = 6-+ it. 


*#K YL 

eas He cuntaa oco6oro cyyas, Korga BCe MpsAMble, Mpoxoxsuine vepes OMHy MS TOU 

i 2’, 1ipHHaqviexaT Komnuiekcy. B 3ToM culyyae Sytem MpesnonaraTb yCOBue KaCaHHA BbIIIO 
HIMDIM. 
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Alaa mozo umobv. Komnaekc, sadannotti ypaénenuem F (a, p) = 0, ydoeremeo- 
_ ~ PAA YCAOGUIO KACaHUA, HeOOxXOOUMO U ocmamo4Ho, uMOboL NALOKEPOEeI Koopounamel 
_ NPAMbLX KoMNAeKCA yOoBAemBOPAAU COOMHOLLEHUIO é 
s ee a Nile Peta pe Fo, = 0. ; 
Aas KOMINIE€KCOB, YAOBJETBOP AIOMIMX YCIOBHIO KacaHua, 3ajaua MHTerpap- 
HOH TeOMETPHM UMeCT CAMHCTBEHHOe pelmeHne. ITO pemennve WOKaBHO. Vimenuo, 
YTOObI BOCCTAHOBHTb 3Ha4eHHe cbyHkunn f B HEKOTOPOH TOUKe 2, ocTarouyo 
SHaTb TOMPKO MHTEFpavibl 10 NPAMbIM KOMIVIeKCa, NpOXOANLUM wepes TOUKY 20, 
M 0 O€CKOHeYHO O/IM3KUM K HUM MpAMBIM KommeKca (T1pHTOM MOxKHO pacemar- 
PHBaTb JIMMIb Oe€CKOHEUHO OIM3KHeE na pawtAeWbHbe TpAmple), Oxasn- 
BaeTCA, YTO paCCMaTpHBaeMble KOMMVJIEKChI — 3TO B HEKOTOPOM CMBICJIe HaHGoVIee 
OOULHe KOMIIEKCHI, AIX KOTOPEIX pemmeHue 3aqaun WHTerpaIbHOH TreomeTpny 
CAMHCTBCHHO WM JIOKaJIbHO (CM. ipHmMeyanHne HMKe). Jlanum pelmeHuve 3ayaun. 
IlycTb KomnueKc 3anaH ypaBHenvem F(a, p) = 0. Bynem uckats 3Hayeqne 
dbyukuuu / (2) B HeKOoTOpOi TouKe Zo. Ja storo 1pOBEEM CilepBa Yepes TOUKy 20 
BCCBOSMOMHBbIC MPAMbIe KOMMeKca. HanpaBasmtoulMe BeKTOpHI a THX Ip AMBIX 
YROBJIETBOPAIOT ypaBHeHHio0 


} G (a; 20) = F (a, [a, zol) = 0. (2) 
Bpefem oOosHayeHve a; (a; 20) = Gii(G; 2), v= 23. Crunmenesartey 

B KOMIWIEKCe KaxKLYIO U3 MPAMBIX G, P, MPOXOMAMLMX Yepes TOUKY Zo, mapaa- 
JI@NbHO ceOe Ha OeCKOHEYHO MaJoe paccTosnue. []mokeposst KoopauHaTEr a 
MPH STOM CABHTe He H3MeCHATCH, a KOOPAMHATHI p oyyaT mpupamenue dp = 
= (dpi, dp2, dps). Moxuo noka3aTb, uTo B KOMIMJI€KCe, YyOBJIeTBOp A1OLeM 

» ycAOBMIO KacaHHx, BeKTOp (dpi, dp2, dps) nponopuMonanen BEKTOPy (ai, de, Qs), 


Beem onepatoppt «OecKoHeyHO Maworo MapaWeIbHOTO CUBYTa MpAMBIX’ 
KOMIJI€KCa, MPOXOMAMIMX Yepe3s TOUKYy Zo»: 


Lz, ~ = >, 4; (a; 20) GoAo, te ead) 


Ep = >) G; (a; 25) gp; (a, le,"z,]), 
‘Te a YyOBJIeTBOpxAeT ypaBHenuio (2). 

Teopema. IJ[pednonoocum, umo komnaekc F (a, 2) =) yooeaeméopsnem 
YCO6iIO KACAHUA, U NYCMb 6 KOHYCe, COpaso6aHHOM NpAMbLMU KomNaeKCAa, npo- 
XOORuUuMU “Yepes MouKY 2, MouUKA zo sAeademca eOUNCMeeHHOL ocoboti mouKou. 
'Toe0a sHadenue dynkyuu f (2) 6 mouKe 20 eoipaoeaemca 4epe3 UNMeeparnol p (a, p) 

dynkyuu f(z) no npamolm Komnaekca caedyrowett gopmyaoti ob payenus: 


/ a) a Cz\ Laka (a, la, 2,1) @2, (a) Oz, (a). (3) 
iy 
Hameepuposanue eedemca no npouséoasnomy Konmypy V na Konyce (2), 
nepecekarouyemy Kascdyto oOpasyrouyyio KoHYca no odxomy pasy *: 2, (a) — 
Oudpepenyuaronan qopma na Koxnyce (2) euda | 
F @;, (@) = a, (atdo? — oda) = a," (o2da® — o%do?) = a5 (a2do — olde). 
Tlocmosnnaa Cz, 6 dopmyse (3) ebipascaemca opmyaoti 


Cots nA \ Ba, az, as) A~® (a, a2, o3)@,, (a) o,, @), 
r 
20e A, B—npouseorsnan napa COnpHOKEHKOLX |pMUMOELIX nOAOOKUMEeALHO 
onpedenennox qbopm, A — OucKpumunonm gopmu A. . 


—_— 
-e - 


4 


* Ha camom ese takoro koutypa I’, nepecexaiomero Kaxyi0 O6pasyioulyo KoHyca no 
OfHOMy pasy, He cymlecTByeT, H MpHBeJeHHOe BbIPaxKenue crenyeT MOHUMaTb TaK. [Ipocrpan- 
CTBO oOpasyiomlux KOHyca pasOuBaeTcH wa JocTaTOUHO MavIble OG6NacTH, uM JWIn KaxKLO!) 
oOaacTu Oepetca KonTyp I';, nepecekatoululi oOpasyioujue stoii o6sacTH m0 OJHOMY pa3y. 

uTerpan (3) onpeyeanetca Kak cyMMa uHTerpanos no I. JlerKo noKa3aTb, uTo MHTerpanB 
to I’; He 3aBucaT oT BLIGopa KonTypoB I',, a ux cyMMa He gaBUcHT OT cnocoba pas6ueHus 
(ipocrpancrsa o6pasytomux Ha wacTH. 
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Panee opmy/ia OOpaiilenHA 6pwia nosy4ena ApyruM MeTOLOM j\J/IA WaCTHBIX 
cyiyaaeB, a HMeHHO B (2) WWI KOMIIEKCA TIP AMBIX, fepeceKaloul4X OKPYKHOCTb, 
u 3atem B (3) jit KOMMIeKCa IIpAMbIX, flepeceKalolMX TPOMSBONbHY10 asireO- 
panyeckylo KPHBYIO. eS 

IIpumeyvanne. Mopmy/ly OOpauleHHs MOPKHO ouyuuTb KH B Oonee 
OOULeEM “BHI: 


r (ta) 'shig\ (L2.—- W) (£Z,, + w) @ @, la, 21) 2, (A) Wz, (x), (4) 


rie £2. wz onepavTopbl 6ecKOHeYHO MaJiOro (He OO3aTeJIbHO napawienb- 


40 


Horo) CLBUra TpAMbIX KOMIWIeKCA, MPOXOMAMUX Yepes TOUKY Zo. 


. zo yi | 
Lap pa (uP gi UiPp,)s 
(p \ 4 eG ’ 
L2,0 yy (u 05 a Vis, )s 


w — w (a) — neKkoropan (byHKuMs. HerpyHo HaiTH HeoOxosuMble H )OCcTa- 
TOUNbIe YCMOBUA Ha CPyHKUMH WW’, v;,W, TPH KOTOpPbIX UMeeT MecTO (popMysa 
oOpaulenna (4). Srux YCOBHH Mbl IpHBOJMATb aylecb He OyfeM. 

Popmysla oOpaujenus guda (4) umeem mecmo moAbKO Ors mex KOMNACKCOB, 
KOMO pole ydosaemesopsuom YCAOBUIO KacaHus. 

CyuecTBylOT KOMINVICKCHI TIPAMbIX, JWI KOTOPbIXx 3aja4a MNTerpaJibHOn Teo- 
MeTPHH HMeeT HEOHOSHATHOC pemenve. B KavecTBe ipuMepa yKaxKeM KOMILEKC 
{ep BOrO fopanka = kia" hoo? -4 kaa® + [p1 + pe + Bps = 0, rye 
hilt -+- Rel? + kel? = 0 *. 

llocraBuM JWist KOMIWIeKCa mepBoro nopayka Apyryto, 3KBUBAJICHTHY!O Tpe- 
bIkyuen, salary HUTerpa/IbHOH reOMeTPHH: 3HaA MHTerp adil (pyHKILHH f (2) 
(lO TpAMbIM KOMINI€KCa, BbITMCJIATb uuTerpad (PyHKUNH f (2) m0 HIPOUSBOJIbHOH 
apAMon. 

C Komiviekcom nepBoro Nop” Ka CBASAHO HHBOJMOTHBHOe TipeoOpasoBaHve 
B {IpOCTpaHcTBe BCeX HPAMbIX, coxpanmiouiee MpAMbIe KOMITEKCA. Mmenno, 
eCJIM TpOBeCTH fIpAMbIe KOMIICKCA, fepeceKaiouie 3aaNHylo MpAMY!0 i, CoM 
9TH TIpsAMble mepeceKkyT TAkKKe HekoTopylo Apyryio WpAMytO n’. Tipamyio 0’ | 
Ha30BeM COTIpAKeHHOM C IpAMOH i OTHOCHTCJbHO Kommyiekca. OKka3bl- 
FACTCH, CCAU U3BCCMHbL UNMeepaAbL (PYHKYUU f(z) no npaMmolm KOMNACKCA 
hyo + Root® +- Ryo -+ Lp, 4 2p, + Bps=0, 20e kyl - Rol? + Ral? 20, mo 
OOHOBHAUNO ONPCOCACHA AULLG CYMMA UNMeepQAlO6 dpynkyuu f(z) no mobotl nape 
CONPANCCHMOLX NpsMoLX. Tem CAMOLM sq0aa uNmeepanonot ecomempuu Umeem 
OOMOBHAUHOE pelicHue 6 KAaCCe MAKUX gynxyut f(z), an Komopolx coenadarom 
ux UMMeepAaAbl NO CON PAICCHHOLM NPAMOLM . 

PaccMoTpuM j\Jist MPOCTOTbL KOMILMEKC a! = Api, roe \ = 0 (K BHAY at = 

Api MOowkeT OblTb TIPHBeeHO OLXOMMULHM acpPpHHHbIM peoOpas0BaHnvem 
ipocTpancTBa YypaBHeHHe juo6oro. KomMJieKca NepBoro lop AjAKa). Ilpamaa, 
conpmKenHad mpaMoit (a', a, a; pi, Pr ps) OTHOCHTeIbHO KOMMVIeKCa a) = 

Api, MMeeT IWHOKepOBbl KOOPAMHaTbl (Api, 07, a8; Aa", pa, ps). Cymma UH- 
meepanos (pynkyuu f(z) no nape CONPHACCHHOLX OMLHOCUIMEAbHO Kkomnaekca a) = 

- Apr npsmolx ebipaowcaemcsn “epes UNMeePAAbl dynkyuu f(z) no npamoim KOM 
naeKca caedyrolyum OOpasom: 


PS Phe Eine he 0 28 28, fala pln? 
p (at, a2, abs pl, Pa, Ps) +P (API, Go» %os ‘05, Par Ps) = 


= Clas — Apt? \ LL (, a, a; 1, poy Ps) | a2o% — oa? |~* da* da? da? da®. (5. 


_—___— 
Teomerpua KomnsieKcos mepBoro NopazyKa MoOApo6Ho paccMoTpeHa B 0). 
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5 2 weg = pad ma , — 7 
Pe — * Pp, Lp = arp, — a%p,,—OnepaToppi GeckoHeyHO Ma- 
JeAbHOrO CABUTa B KOMMVIeKce, HHTerpaa Gepetca no MHOXKeECTBY 
IbIX KOMIVIEKCa, TepeceKaioulHX JAHHY1O apy COnpsKeHHBIX IIpAMBIX 
0 0 0 0 2 3. Saleail 
§ Pi, Pe» Ps) WM (Api, a5, a5; Ata, pg, po) *. 
Iocrynusio 
8 IIT 1961 


ba WHTMPOBAHHAS JIMTEPATYPA 


1®. Knewu, Butcmaa reometpua, 1939.2 HW. M. Teapgbauag, YMH, 15, B. 2 (92), 
155 (1960). *A. A. Kupuaaos, JIAH, 137, No 2 (1961). 


»* Tipn OF ot = 0 wuuterpas B (5) cleqyeT NOHMMaTb B CMbICNe MpezedbHOrO 3HaveHuA 


Tipu er a3 0. Ormetum, uTo mpu ae a, =a O(a U3 CONPAKCHHBIX MPAMBIX CTAHOBHTCH - 


\6ecKOHeYHO yaaseHHOM, uM TeM CaMbIM HHTerpal P MO ZTOM MpAMOH OOpaulaeTcA B HyJJb. 
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Jlox mayor AxayeMun Hayk CGGE 
1961. Tom 138; Ne 6 


MATEMATHKA 


Uyen-Koppecnou ent AH CCCP Bb. H. AEJIOHE 
ROKA3ATEJIbCTBO OCHOBHOM TEOPEMbI TEOPHM CTEPEOIJIPOB 


[Ipapusbuble pasOueHHA MpocTpaHcTB [aBHO WHTepecyloT MaTeMATHKOB H 
HAXOJMAT BaxKHbIe TWpPHJIOAKeHHA B KpucTaorpapun HW (pUsHKe TBEpPMPIX Ter. 
Han6ouee W3BeCTHEI paBHJIbHble pasOueHuAa ccbepbl. OHM ABJIMIOTCH OCHOBO! 
TeOPHM TAK Ha3bIBAeMbIX MPOCTEIX OPM KPHCTAINOB, paccCMaTpHBaeMbIX B KpH- 
cranorpapun. Ha TeopHu MpaBMJibHbix pasOuennit J[upuxvie, COOTBETCTBYIO- 
(HX pyle mapaeNbHbIX MepeHOCoB 3-mepHoro mpocTpancTBa, OCHOBAH 
TOT MpeWIOXKEHHHIit MHOIO B 1933 r. MeTo, npuBelenus (1paBHbHOH ycTa- 
HOBKH) KPHCTa/WIOB, KOTOpbI ceHuac MpHHAT B MOXKLYHAPOLHbIX Cp aBod- 
HHUKaX, HM T. J. 

OguaKo 0 CUX Mop He Obiia JoKasaHna OHA M3 CAMbIX OCHOBHDIX TeOpeM TeO- 
) HH Tip ABH JIbHbIX pas0veHui, a HMeCHHO, He 6LIIO H3BeECTHO, OrpaHv4eHno JIM B Sa- 
BUCHMOCTH OT UMCJa H3IMepeHHA N YHCIO TONOMOTHYECKH PasMMIHDIX HOpM@JIb- 
HbIX Mp ABHJIbHBIX pasOnennii n-MepHOro SBKMMLOBA MpOcTpancTBa, SToT BOMpoc 
Oblul MOKA pellleH TOKO AA cHyyad Nn = 2, T. €. AMA MMOCKOCTH, M He BUHO 
6bluIO HUKAKOLO MYTH K eFo peuleHHIo ake B Ciyuae OObIKHOBeHHOrO 3-MepHoro 
npocrpanctBa. B wacrosilel 3ameTKe A 1a10 MONHOe pelllcHHe 3Toro BOTIpoca JIA 
mo6oro Nn. 

Tipeaaraemoe MHO10 3feCb pelieHve OCHOBAHO Ha HCKOTOPOM BU LOH3MeCHeHHH 
3HaMeHUTOFO Coobpaxkenus MuHbKOBCKOrO, NpM MOMOLM KOTOPOTO OH woKasaul, 
4TO UMCO Ppanel N-MepHOrO napasuenosspa, T. e. BITTY KAO PyHaMenTadIbHOH 
o6NacTH LUCKPeTHOM TpPYNMbl WapasMeMbHbIX MepeHOCOB N-MepHOro 9BKJIMOBAa 
npocTpanctsa, He Combe uem 2-(2" — I). 

Ecum Bce MpocTpaHcTBo 3anoHeHO KaKHMH-s1MOO Te/laMH, MO?KCT ObITb H 
HMeIOMLMMH OOMIMe BHYTPeHHHe TOUKM, TO Mb 9TO HasblBaeM 3 a Il O JH € 8 Hs 
eM; eCJIM 2Ke STH Tesla MOMapHO He MMeIOT OOMMX BHYTPCHHUX TOUeK, T. ©. 3a- 
OJIHAIOT MpOCTpaHCTBO OLHOSHAYHO, TO Mbl HX COBOKYMHOCTb OyeM HasblBaTb 
pa3s6uvenHHeM npocTpancTsBa. PasOvenwe HasbipaeTcA I Pp a- 
BUI bHEM HIM HSO9RpHYeCKUM, CCM KaKHe Onl Ba Tela pasoue- 
HMM Hit B38ATb BIpyrne Bex Tex ABMXKeHU MpocTpanctBa (1-ro HH l-ro u 2-ro 
polka), KoTOpble oTOOpaxkaioT pasOveHHe CaMO Ha ce6a, CCTbh XOTb OJHO ABHKC- 
Hve, OTOOparxkaionlee nepBoe H3 STHX Te Ha BTopoe. Camu Teda Ilp ABH JIbHOrO 
pasOueHus HasbIBaloTcA CTepeoasApamuH. Ecum crepeoospht pasOuennw 
BLINYKJIbIe, TO OHM BbIMYKsIbIe MHOFOrpaHHukH, HM Camo pasOvenHe HAsbIBAcTCA 
BbINyKJIbIM. Ec, KpoMe Toro, OHH CM@?KHbI IeJIbIMH TpaHsiMH, pasOneHne Ha- 
3bIBAeETCH HOPMAJIbHDIM. 

_ Teopema. Yucao monoaoeurecku pasHolx NPAGUALHOLX HOPMAAGHOLX PAs- 
sate N-MepHOe0 96KAUODGA NPOCMpAHCMB6A OZPAHUUCHO 6 BABUCUMOCINU MOACKO 
( 

TMokasareapcTso. Ec WMeeTcd HOpMaJibHOe Mp aBHJIbHoe pasOue- 

Het 1p TONOMOFHIO STOTO pasOveHHA BIOIHE 3alaloT CNeyioulMe NAanHbIe: 

y ee ceTKH peOep cTepeospa pasOnenna. 

aoe ie cxOwKeHHA cTepeospoB pasOveHUA B BepLIMHaX CTepCosApa. 
M MexKHOCTH *, T. @, yKa3aHve TOFO, KAKHMH rpaHsMH H Kak CMC?K- 


- ‘ 
MoxHO AM OrpanHuNTDes TObKO WaHHbIMH 19 H 29, Mbl He 3HaeM. 
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| crepeospom S pasOuenua Te crepeosyppi Si, Se,. .., KorToppie 
(C HAM CmMexKubI 10 (n — 1)-mepHpim rpanam. Ho Tak kak ripu 3ajannocTu mep- 
BbIX ByX TonoOoruu 1° wv 2° uncnO pasIMUNbIX CHMBOJIOB CM@X*KHOCTH 43 4NCTO 
-KOMOMHATOPHbIX COOOpaxkenni yxKe Orpanuueno, TO JIA LOKagaTebLcTBA Teope- 
& MOCTATOWHO LOKA3aTb OF PAHH4CHHOCTH B ZABMCMMOCTH TOMbKO OT Nn —4ueNA 
“pasiMunbix Tononorun 19 yn 2°, [Lia joKasaTenpeTBa orpanuyennocTu uncna 
pasM4HbIx TONOJoruK 1°, OveBKHO, JocTaTOUHO JoKasaTh OrpanuueHHocTs, 
B 3a4BUCUMOCTH TOJIbKO OTN —uNnCarpaneh crepeospos, a WIA OrpannuenuaA unc- 
“Ja pasIM4AbIxX TONONOrH 2° LocTaTOUHO LOKa3aTb OF PaHMYeHHOCTh B 3aBUCHMO- 
CTH TOJbKO OT NM — 4UCIA CTePpCOsPOB, CXOMALIMXCA B BEPUIMHe. 

_ Wonnaa rpynna G jBmxenni npoctpancraa, oroOpaxaiounx npaBusibuoe 
‘pasOnenne Ha ceOa, TO NpenooKenMIO TpaH3sMTMBHA OTHOCHTebHO CTepeoss- 
poB pasOveHuA, T.e., KaKune Obl [Ba CTepeospa pasOueHUA HU B3ATh, B HEL ecTh 
‘XOTb OHO ABY2KeHHe, pH KOTOPOM NepBbIA M3 HAX NepexOAMT BO BTOpoli. Pac- 
cCMOTpHM TY Hosrpynny Go rpynn G, ABuxKenna KoTOpok nepeBosAT HeKoTOpbiit 
(pukcupoBanubit crepeosip S pas6nenna B ce6a, — 9TO weKoTOpam KONeUHAaA 
Tpynna Bpaienuuu crepeosjipa S poxpyr ero ueutpa tTaxectu A. Ilycrb ona 
/-ro nopayKa; Tora TaKUX ABMKeHU “3 G, KOTOpHIe nepeRosAT HeEKOTOPbIM LaH- 
‘Hbtii CTepeor ip pasOueHUA B HeKOTOPHI AanHbIh pyro ero crepeossp, paBno /. 
_ Ec rpynna G umeer nogrpynny G’ Takyio, 4To ee G), CBOLMTCA kK OJHOMY 
tena NpeoOpasoBaHnni0, TO Crepeos{pb! pasOnenuA ABJIAIOTCA cbyHa- 
MCHTA4JIbHBIMM OO/acTAMM JA 9TOK Tpynnpl G’. Cpynny G’ mbt B 3TOM cay4ae 
Ha3pipaem PyHMamMeuTAaMbHOK Fpynno tk paccmarpuBaemoro pa3- 
Ovenua. OMHako MbI He 3HaeM, BepHa JIM TeopeMa, 4TO M1060 HOpMaJIbHOe Mpa- 
BUJIbHOe PasOveHve N-MepHOrO ZSBKJIMLOBa MpoctpaHcTBa uMeeT XOTA Obl ONY 
yHamentaibuyio rpynny. B cayuae sBKuOBOK 2-mepHouM nvOCcKOCTH 9TO 
TaK, U axe B ITOM C)LY4ae NpaBUJIbUble pasOneHUA UMeIOT, BOODLE roBOpA, He- 
CKOJIbKO Pa3JIMOHbIX (yHaMeHTa/bubIx Ppynn. Osnako B cwyuae 2-mepHor 
iccpepbl 9TO He Tak — lIpaBMIbuble pasOuenuA cchepbl, COOTBeETCTBYIOWIMe UKOCA- 
9Ipy WU TpWakouTasipy, ne umeloT *PyHaMeHTa/IbHbIX py. 

[pynna G apaaerca n-mepnouk deloposcKok rpynnon (T. e. n-MepHa, MCc- 
KpeTHa HM MMeeT KOHEeUHYIO (pyHaMeHTaJIbuYyIO OOACTb), H MOITOMY OHA UMeeT, 
iB Cully uU3BecTHOK Teopembl [endanca — budep6axa, n-mepnyio noyrpynny T 
Mapannenbublx repenocos. Unjexc fA xtok nosrpynibl OTHOCUTeIbHO G ecTb 
MopaLoK KOHeUHOK rpynn! Bpauenuh VY, cocroameit u3 nopopoTHEIx uacreit 
Bcex JBuxKeHUuK rpynnb G. 3a uenTp noBopotos rpynibl Y MoxkHO NpuHATD 
fouxy A. Sta rpynna VY copmemaer c co6ok peuetky {A;} To¥eK, nomyuaemprx 
43 Touku A Bcemu epenocamu ¢ rpynmbt 7’. Llo Teopeme Muribkosckoro, 4HCJIO 
fpanei n-MepuHoro napadeloripa He Coubure uem 2-(2" — 1); orciwoga cenyer, 
qTo nop”jok A rpynnpt VY He Oojbule HeKOTOPOrO YMCA, 3aBUCALerO TOMbKO 
oT 1, Tak Kak noBopoTh VY’, oveBNAHO, COBMELILalIOT C cobok TOT napaenoap, 
KoTOpbit ecTb O6acTb J[upuxse TouKu A B pewerKe {Aj}. 

[pynna Go ecTh rpynna Tex jBuxKenui rpynnbt G, koTOpple ocraBlsioT TOU- 
ky A Ha mecte, nosTomy rpynna Go ectp nosrpynna WV. Ilyerp 


VY = Gy + theo + YsGo + --- + PvGo (rae h’ = hi) 
“CTL pa3moxenne rpynnp VY ro ee nosrpynne Go, u tyctbh |, Bo, Bs, .- -, By 
‘YT fpuxKenua u3G, MNOBOPOTHbIe 4aCTH KOTOPbIX CYTb Ln, Waseem o Wee 


3 TakoM cJly4ae BCe CTepeoripbl pasOvennA pasOuBaloTCA Ha h HellpeceKalo- 
XCAH «“PelleTOK cTepeospoRy, 4 HMCHHO TAKUX COBOKYMHOCTeM CTepeos{pos, 

CHTPbl TamecTeh KoToppix o6pasyior pemerKn {Ay}, {Ags}... {Agr}, 
NOBOPOThL MO OTHOMeHHIO K paccCMaTpHBacCMOMYy HCXOHOMy cTepeosipy 

SYTb iy Po, ths, tad +» Wr’ ; 

Iloce 3TuX NOsPOTOBUTebHbIX COOOpaKeHHHK NepeieM K JLOKa3ZaTeJIbCTBY 

)pembI. 

Toxkaskem cuauasia, 4To uncsio (n — |)-mepublx rpanel crepeosspa He Oosbie 

2-(27 — 1) + (h’ — 1)-2". 


| 
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TleficrBuTesbHO, paccMOTpHM Te (n — 1)-mepuble rpanH paccmaTp! aemoro 
cTtepeosapa S, m0 KOTOpbIM ero KacaloTes, CTepeo3{pbl KaKOl-HHOyAb OMHOM Hi 
Toll Ke W3 h’ pacCMOTPeHHEIX BbILMe «pelleTOK CTepeo3PoB». Ecau Obl 4ncu0 
TAKUX CTepeo3[poB OblIO OosbIe 4eM 2”, To cpeM HHX HallIMCb Obl ABa Si 
u S3, COOTBETCTBEHHBIC KOOPAHHATHI ICHTPOB TAXKECTH KOTOPbIX OTHOCHTEJIbHO 
OCHOBHOFO perllepa TOM pellleTKH, B KOTOPOM OHM BXOAAT, Obl Obl CpaBHHMBI 110 
Mowys0 2, M Tora BEKTOP, HAYUIM U3 WeHTpa TAKECTH OHOTO H3 STHX cTepeo- 
3J/poB B WeHTp TAxKeCTH Apyroro, MMedl Obl UeTHEIC KOOPAMHATH, T. €. Obit Obi 
YBOCHHEIM I@JIbIM BEKTOPOM STOM PeuleTKH. Ho torga cyulecTBoBal Obl TpeTHit 
ctepeosip Sz Takoli, uro S2 momyaaeTcA U3 Si Takum 2Ke mepenocom ¢, KaKHM 
nomyuaetca S3 u3 Se. Tlyctb (n— 1)-mMepHble rpaHu cTepeosypa S, m0 KOTOpEIM 
ero KacaloTca cTepeosiippl Si u Ss, cyTb bu a. A umenno, cTepeoaip S1 KacaeTcs . 
S no ero rpauu 0 cBoeio rpaHbio b1, a crepeosap Ss Kacaetca S mo ero rpaHH a 
cBoelo rpaHbio as. Ha crepeosapax Si, Ss, Ss ectb' rpanu arbi, aebe, 
asb3, moujyyaembie W3 01 MK Gs COOTBETCTBYIOWIMMH Mapase/bHBIMH mepeHo- 
camu. Ilycrs A u B — HekoTopble BHYTPeHHHE TOTKH rpaneit a ub, a A15:, 
A2B2, AzBs — CooTBeTCTByIOlIMe BHYTPpeHHHe TOUKH rpaneit aibi, a2b2, aabs, 
npuyem TouKn Bu Bi u Touku A uw As coplanar. CoeMHUM NpAMOJIMHeHHbIMH 
oTpeskamu TouKH A1B1, A232, AsBs u TOUKH Biu As. Monysaetca cmelyromaa 


cburypa: 


Ha KoTopoit A1B183As—napaauenorpamM, AeBe—eroCpeMHAA JMHHA, 2 BiA3s— 
quarovaib. B cuy BBINYKsOCTH CTepeosipoB BCe BHYTPeHHHe TOUKM OTPeska 
AB cyTb BHYTpeHHHe TOUKH cTepeosspa Sz, a BHYTPCHHHe TOUKM OTpeska 
BiA3 — BHYTpewuue TOUKH cTepeosipa S. Touku C nepeceveHua STHX OTPESKOB, 
KOTOpas eCTh OOWAA HX CepeUHA, ECT CEMOBATEIbHO oOulad BHYTPpeCHHAA TOU- 
Ka cTepeosfpos S2 u S, T.e. 9TH CTepeos{pbl CoBaalT. 

Orcioa Mbi JeaeM BBIBOL, YTO ecu S He BXOMMT B TY «pelleTKy CTepeost- 
pos», KacaHwe KOTOpBIX To (7 — 1)-MepHbIM rpausam Kk CTepeosipy S Mbl u3yuaem, 
YTO UMCIO CTepeorLPOB TAaKOli pewleTKU, Kacalolluxca S 110 (n — 1)-mepubim rpa- 
HAM, He Goubuie 2”. Ecum xe S BXOJMT B STY pellleTKy, TO UX HE OouIblIe YeM 
2-(2" — 1), Tak Kak B 9TOM CJlyuae KamKomy CTepeosapy Si 3TOH pelleTKH, Ka- 
caromemycsa S mo (nm — 1)-mMepHoH rpaHn, COOTBETCTBYeT elle pyro ee crepeooyp 
Ss, TakxKe Kacatomutica S ro (n — 1)-mepHoii rpann, Takoii, uo TpoltKa SiSSs 
eCTb Kak pa3 TpowkKa S1S2Sz. 

TlokaxKem Tenepb, 4YTO UUCIO CTepeos{poB, CXOAAMMXCA B OMHOM BepmIMHe, 
He 6onpure uem A! 2”, JleticrauTenbHo, ecu Obl K BepUIMHeE MOAXOAAO 6ouee 
yem 2” crepeospoB OHO H TOU Ke «pellleTKH CTEPeOSLPOB», TO B Hel Oplyia Obl 
tTpolika SiS2S3 Taka, uTO cTepeossppl ee Si u Ss HMeNM Obl OOnLy10 TOUKY. A 9To 
HEBO3MOXKHO, TaK Kak ecu P — Kakas-su60 (n — 1)-MepHad MIOCKOCTb, pas- 
jensiomaa Si u Ss, a Takas Bcerya cyulecTByeT, Tak Kak Si M Se BBINYyKJbIe U 
He HMeIOT OOWIHX BHYTPeCHHUX TO“eK, TO MIOcKOcTb P’, mosyyaeMad H3 Hee Ie- 
pexocom ¢, KoTOppiM momyuaetca S2 u3 Si umM Ss u3 Sz, oTWenHeT S2 oT Ss, 
Ww mosToMy cTepeosspnt Si u Ss oTeeHbl Apyr OT Apyra cs0eM («qocKoi») PP’ 
HeHyJeBol Ton. TlocmeqHee moTomy, 4YTOo Mexay P u P’ nexut Se. 


Tlocrynnso 
24 III 1961 


Akakemun Hayk CCCP 
1961. Tom 138, Ns 6 


MATEMATHKA 
B. Tl. JEMMJOBUY 


Ob OFPAHHYEHHbDIX PEWIEHASX HEKOTOPOM K BASH JIMHEHHON 
CHCTEMbI 


({Tpedcmasaeno akademuxom A. H. Koamoeoposoim 15 II 1961) 


0 J 
g I". B paGore o606ujaerca teopema ®apnenas, Jlanrenxona u Jlesuncona 
() 0 cymlecTBoBaHuu u ycToftunBocTH BbIHYKICHHLIX TapMOHHYeCKHX Koweba- 
‘ ie cma6o HeAHHeHHBIX CucTem AHdbepentnanabix ypaBnenuit (cM. TEOPeMbI 
2 Hu 3).«- 
: : 


2®. PaccmoTpumM sMHelinyio cucremy 


dx 


=P Wx, (1) 


SE A a FN Ee NP IRS 


)* — A-epubiii Bextop (1x1 Marpuua) u nn mMatpuna P (t)€ C (—oo, oo). 
| Onpegeneune. Byyem rosoputs, uro cucrema (1) (41m MaTpHua. 
P (2)) oOnanaeT cBOuCTBOM (a, 8), ecu ee Matpuia Komu X (f, fo) = 
/= X (tf) X+ (fo) pacnagaetca Ha Be moycucteMst: 


PC) X OAX" (6), Xa hb) = X BX wh) 


(A uw B—noctosuupie n X n mMatpuust, mpuuem A -+ B = /) Takue, uTO 


. [Xu (6, &) | < ae-¥—-—) pu £> ty; (2) 
| Xp, to) |< bert) npn t< (2") 
» 


(a, b,a M 8 — NOJO*KATeIbHbIe MOCTOAHHEIe). 
_  Yesosusx (2’) uv (2") aBastoTca o60OmeHueM u3BecTHEIX ycnoBuii K. Il. Tep- 
“cHjickoro (7) H BBITIOHAIOTCAH, HallpHMep, JIA CHCTeMbI, MPHBOAHMOL K mMOCTO- 
“AHHOM MATpuile c XapakTepucTMueCKUMM 4MCIaMH, BeULeCTBeHHbIe YacTH KOTO- 
“PbIX OTIHUHEI OT HYJIA. : 
| Jlemmatl. ITycmo xampuya P (t) o6aadaem ceoticmeom (a, 8). Toeda 
icywjecmayem nxn mampuya Gi(t,h)eC' npu th (-woct< +o, 
B—co < 71 < + 00) Makan, “mo: 
ee = 0) =) Git, ¢ + 0) =F. 
2) Git, 4) = P() GU, 4) npu t+ 4, 

Ome y= — Gi, 4.) Ph) input 4; 
3) |G, 4) |<ce—lt4 (c uw y — nonooeumeronoie nocmosnHnele); 
4) m06an HeodnOopodHan cucmema 


a 3 
4 _PwytfO, 1 Beal) 
le f (t)EC (— oo, + 00), umeem oepanuuenHoe Ha (— oo, + oc) pewlenue 
+00 
yg () = \ G (t, fh) f (th) dh (4) 


« 
—0oo 


npu ycaosuu, Wmo unMeepar (4) cxodumcsa pasnomepHo no t na a KOHe4- 
HOM uUNmepeane U oepanuueH HA (—. 00, ++ 60): 
Jina joKasaTebeTBa mowaraeM 
X, (Ga:) 7 MoM oe 
Gi, ts) =)", mpm <a ta 
Tlemma 2. Ecau P(t) u f(t) — nowumu nepuoduueckue u cucmema (1) 


aA 
Ne UMeCM HEMPLUGUAALHDIX O2PAHUMCHHELX pewucHUu, MO pewenue y (t) (4) maxoice 


noumu nepuoduueckoe. ; 
Jlemma mpescTaBadeT BAJOM3MeHCHHYyIO TCOpeMy Mapapa '(°). 
30. PaccMoTpHM KBaSWJIMHeHHYy!O CHCTeMY 


at. Py + Flot y) +e ©?) (5) 
rye P (t)@C (— oo, + oo), orpaHuuena * yw O6malaeT CBOMCTBOM (a, B); ® — 


6onpmoi mapamMetp (@ > > 0); fF, yEec (tl< +, ly||< + 0), 
YHOBMETBOPACT YCMOBHIO Jimmmana mo y c nocrosunoh L, npwyem 


ft, 0) = 0, 


u e (t) — HenpepbiBHad (byHKUMA C OFpaHvueHHbIM MuTerpasioM 
t 
Ei) = \e (t1) dfs. 
0 


Teopema l. Ecau nocmoanxaa L docmamouno mana, mo cucmema (5) 
umeemn no mMeHbwueli mepe OONO Oepantuuernnoe Ha (— 00, + co) pewmenue 


y= y (t) makoe, «mo 


|g O1< sup lE Ol 


2de T — nocmosnnas, saeucnuan moacko om mampuyer P (t). 


ror pesyspTar anasioruyen Teopeme Ileppona (4), OHaKO He ABIAETCH ee 
cneseTBHem, Tak Kak e (f) MOxKeT ObITb HeOrpaHH4eHHOH. 

TloKazaTebCTBO MpOBOAMTCA IIpH MOMOMIM paccMoTpeHHA MHTerpadbHoro 
y paBHeHHa 


+00 | 
y @) = | GU, A) IF (ot, y ) +e (on) dh, 


—oo 


KOTOPOe pewlaeTCA METOMOM MOCJEMOBATeIbHEIX npHoimKenuit. 

Teopema 2. Ecau mampuya P (t) noumu nepuoduueckan (nepuoduue- 
ckaa c nepuodom T/w), a maxare f (t, y), e (t) u E (t) noumu nepuoduueckue no 
t (nepuoduueckue c nepuodom T), npuiem OOHOPOOHAA cucmema (1) ¢ mampuyeu 
P (t) ne umeem OepaHUYeHHolLx HCMPUBUANbHOLX PeUleHUu, MO CePAHUHEHHOE pe- 


a 
wenue y (t) cucmemor (5) noumu nepuoduueckoe (nepuoduueckoe c nepuodom T/a). 
Ilna cayuaa nocrosnnow matpuupt P (¢) = const cyulecrBoBaHue NouTn 


MepHOMMYeCKOrO PelIeHHA [IA KBaSHJIMHeHHbIX CHCTCM, aHaJIOrMdHbIx (5), 
Obimo ycranHopseno T. UW. Buptox (°), asropom (°) u Jlanrenxonom tay. 


* Mono JonycTurb ca6yio HeorpaHnyeHHocTh Matpuulbl P(t), a HMeHHO, AOCTaTOUHO 
mpeqnonoxkutb, uro P(t) = Po(t)+ Pr(t), rae Po(t)—orpanuyennad MaTpuila uw P, (tL) 
aOcomi0THO UHTerpupyemMa Ha (— oo, -+ ov). 
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ema 3d. Ecau 
panr Xq (ty, to) = A, 


ede n OpAdoK cucmemot (1), mo oepanuuennoe peuenue i(1) IKCNOMCHUUAABNO 
ycmotuueo no JTanynosy npu t—» -|- oo. 

_ Burpaxkaio Gnaroxapnoct, B. B. Hempiikomy, & cemunape KoToporo Opin 
OUOKEUI U OOCYAKCHLI MpepapHTeDHbIe pesyLTath ITOK PaGoTHI. 


Mockosckuh rocysapcerpennbit yunnepenrer Hoerynnno 
um. M. B. Jlomonocopa 4 1 1961 
Py UMTHPOBAHHAA JIATEPATYPA 


1A. B. Farnell, C. E. Langenhop, N. Levinson, J. Math, and Phys., 
29, Ne 1, 300 oe 7K. TL Mepcuackunh, Van, Ous-matem, oO, npn Kaganen, 
roc. yuus., 8 (1936—1937), %J. Favard, Acta Math, 61, 31 (1927) 40, Per: 
ron, Math. Zs., 32, 703 (1930). © T. VU. Bu pion, JIAH, 96, No 1, 6 (1954), ¢ §, TL, De. 
unoBxu4, Matem. c6opn., 40, p. 1, 73 (1956). 7C, BE. Langenhop, J. Math. and 
Phys., 38, Ne 2, 126 (1959). 
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Jloxxagn AKkafeMuM nayr CCCP 
(961. Tom 138, Ne 6 


MATEMATHKA 


A. OMMHHOB 


HEOBXORMMbBIE U JOCTATOUHDIE YCJIOBHA - 
JWJis PABHOMEPHOLPO BJIOWKEHHA MPOCTPAHCTBA 
B IBKAHAOBO MPOCTPAHCTBO 


([Ipedcmasaeno aKkademuKom IT. C. Aaexcandpoeoim 18 II 1961) 


B nepBoii ¥acTH 3aMeTKM MpHBOAATCH HeEOOXOAHMble WH JOcTaTOUHble yCJIOBUA 
ya TOTO, YTOOLI METPHYECKOE IPOCTPaHCTBO MOAHO 6blJIO PABHOMEPHO BJIOMKUTh 
B SBKIMJOBO MpOCTpaHcTBO, a BO BTOPOH — 3TH yCulOBUA (popMysIMpyloTca 1A 
PpaBHOMePHEIX MpOCcTpaHCTB We 

IA. Ilpocrpauctso R Hasopem HECT y Ul alOULUMC A, eCAM CYyHIeCTBy- | 
for TAKOe NOMOKUTeMbHOe YNCIO d, TakKaAd 6a3a paBHOMePHBIX MOKpbITHH Ca 
1 TAKAA MOCMeLOBATEMbHOCTh HAaTYPAJIbHBIX AHCI ,Pz, ATO UNCIO 3JICEMeHTOB 
i-ro MOKPbITHA G,, MepeCeKaIOULAXCA C MPOMSBOJIbHO B3ATbIM MHOxKecTBOM M 
jMametTpa, MeHbiero vem d, He Gonbiue vem p;. Uncao*** p=sup d Ha3s0BeM 
MOoRyYaem HecrymaemMocrTtH. Ecw  =00, TO MpocTpaHCTBO R 
ya30oBeM AOCONIOTHO HECryWMawmuUumMe dA. 

Tlerko BUeTb, UTO CBONCTBO HecryWlaemocTH COXpaHAeTCA MPH paBHoMep- 
uBIx (B 06 CTOPOHB!) romMeoMopdusMax. Tak Kak BCAKOe IBKJIMLOBO MpocTpaHct- 
BO HeCcryulatouleecs, TO CBOMCTBO HECrylaeMOcTH ABMACTCA HeOOXOLUMBIM YCJIO- 
BHM Jil PABHOMEPHOTO BIOKEHUA B IBKAMLOBbI TpOCTPaHCTBa. Ji paBHOMep - 
HO-HYJIbMePHbIX IpOCTpaHCTB OHO B TO 2Ke BpeMA U jocratouHoe (Teopema 3). 
B o6ujem ciyyae STO He Tak axe AA PABHOMePHO-OAHOMEPHHIX IIpocTpaHeTB 
(cm. npumep |). 

Teopema 1. Ipocmpaxcmeéo R pasHomepHoit pasmepHocmu n paeHomepHo 
eknadoleaemca 6 s6Knudoeo npocmpancmeo EN, ede N > 2n -- 1, moeda u moAoko 
mozda, Koz0a oO Heceyujarowecch WU Koeda, Kpome mozo, MODICHO natimu omobpa- 
acenue f (eoo6wwe 20e0ps, paspoiexoe!) npocmpaxcmea R 6 EN, yoosaemeopstoujee 
OOHOBPEMEHHO CACOYIOUUM YCAOBUAM: 

ab) cytyecmeyrom makue uucaa a > 0 u b> 0, «mo ecau p(x, y) <4, mo 
o(fx, fy) <b npu awbolx x uy U3 R; 

cd) cyiuecmeytom makue uucaa c > Oud, 0< d <p, 20e p — mody.io He- 
ceyiujaemocmu npocmpaxcmea R, mo ecau OlfK fy) <-c, Mou pis ny) d npu 
mobux x uy u3 R; | 
npu smom mHoowcecmeo éecex paeHoMepHoLx  2omeomopPusmoe npocmpaxncmea 
Re E* ecrody NAOMHO 60 MHODICeECMBe BCeX pasHomepHo HenpepoléHblx omoopa- 
gcenuti, yOosaemeopsrowyux ycaoeuro cd). 


* B nepsoli uacru 3amerkH Nog MpocTpancTBoM BCIOLy NoHMMaeTCA ME TP HUE CK 0G =a 
pasymeetcs, CO C¥UeTHOK 6a30— NpoctpaHcrTBo, a BO BTOpoH — p 4aB HOME p- 
HO e, KOHCUHO, METPHBYemMoe CO CUeTHOH 6a304H, MpocTpaHCTBo. 

‘* TloxppltHe @& mpoctpanctsa R HasbiBaeTcaA pABHOMEPHBEIM, CCIM MA HeKOTOpOro 
TOJORKUTEILHOTO UHCa &€ NOKPbITHe W,, COCTOAMCe 3 e-okpectuocteii Bcex Touek x & R, 
BnucaHo Ba. Uucwo A=supe HasbiBaeTcA J eOeroBhM UNCIOM TOoKpHTHsAG. Bason 
ILOKpEITHii(PaBHOMepHbIX!) HA3bIBAeM BCAKYIO TaKylO CHCTeMY NOKPLITHH G ,, YTO BO BCAKOE TLOKPbI- 


THe BIIHCaHO OJHO H3 NOKpHITH a ,. [Lua MeTpwuecKHX MpocTpaHcTs Bcerya MOKHO BbIOpaTb cueT- 
Hyl0 Oa3y MOKPbITHIL. 


Yeulopue HECryWaeMOCTH 9SKBHBaJeHTHO CylleCTBOBAHHIO 3Be31HO-OrpaHHueHHon Oasbl B 
empicue Uc6enna (°). 
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Li 


x 


pit.  Oreiona BHITeKAIOT IBA BaKHBIX CJIENCTBUA: 

Caueaxzctsue 1. Ipocmpancmeo R pepranen Tod pasmeprocmu 6dR =n 
pasKomepHo éekKAadvieaemcin 6 npocmpancmeo EN, N > 2n-+ 1, moezda 
u moneKO mozda, Koza ono Heceyisaroweeca U KO2da npu amom cytuecmeyem pae- 


HOMEPHO HENpepolenoe omoOpascenue npocmparcmea ReE, yoosremeop-uowyee 
ycaoeuro cd). 


CaenactBue 2. Abcosomno neceyuyatoweecn npocmparcmeo R pasno- 
epxHok pasmeprocmu ddR = n pasxomepno exaadueaemca 6 EN, N > 2n +- 1, 
‘mozeda u moArbKo mozda, Kozda cywecmeyem xoma 6bt OHO omobpaocenue i npo- 
cmpancmea R 6 EN makoe, umo daa HeKomopolx uucen a ->O u b>0 us 
Bp (x, y) <a cnedyem p (fx, jy)<.b, a us p (fx, fy) <a caedyem p (x, Dy ab. 
| 3ameTHM K STOMY, 4TO BCAKOe Hecrymarouleecsa IIpOCTPpaHCTBO MOXKHO Tepe- 


'M€TPH30BaTb PaBHOMEPHO TAK, 4TOObI OHO CTamO abcOIOTHO HeCryuaiouuMcs 
_(Teopema 2). 


7 IB. Merox foKa3arenpetBa elie: pasBuTHeM u3sBecTHOoro meToga Ty- 
| pesaua —- Kyparoscxoro (',?). Uepes RY o6o3sHaquM IIPOCTPaHCTBO BCex paB- 
se aMep HO HEMPepbIBHBIX OTOOpaxeHuit mpocrpanctsa R B npocrpancrzo E™ 


‘co cuepyiouleli MerpuKolt: p (f, g) = = SUP | eet tT Oto6paxenue / mpo- 
ye 
e tpanctsa R B mpocrpauctso Y ee ol a@-oTOOpaxeHHeEM, Pye 
'&— HeEKOTOpoe MOKpbiTHe * pocTpanctTBa R, ecIM MMeeTCH TakOe MOKPHITHE w 
‘mpocrpancrsa Y, mosunii mpooOpas** xKoroporo smucan Ba. Yepes Gy 
_0603H a4KM MHOKECTBO BCeX O- oroOpaneaah PP Ona Tea Rime 
Jemma 1. [Zpocmpancmeo %* nonxo; mxoorecmea GN omxpeimo 6 RY 
JliemMa 2. [na swbot base nokpoimut {x,;} npocmpancmea R nepecetc- ; 
“nue Ge, cocmoum U3 paéeHomepHElx 20meomopqusamose. 


it SR ee Ee A 


N s & r 
} river M7 — MuomecTBo Bcex Takux oTOOpaxennit f u3 R”, nA KaK- 


pore M3 KOTOPIX cyilecTBy1oT (3aBucamue or /) NOKpEITHe @ mpocrpanctBa EL” 
‘“ 4uCO p TaKuve, 4TO MpooOpas f7U Kaxyoro 9nemeHta U noKppiTHa @ nepe- 
ceKaeTCa He Gone 4yeM C p 3/IeMeHTamH noKpBITHA a. MuoxectBo GC Ha30o- 
-BeM WJOTHBIM OTHOCHTebHO MHOKecTBa MCR, ecan MCIGI. 
Nema 3. Ecau ddR=n u N>2n+ 1, mo Oza 206020 i I 
j npocmpaxncmea R mnoscecmeo GY naomno omxHocumerbHo mmoocecmea MY 
| Sleficrsutenpuo, nycts f€ MY u w — tTaKoe noxpsitue npoctpauctsa E”. 
“NTO YHCIIO 9JIEMeHTOB NOKPbITHA a, mepeceKaromluxca c f'U, He MpeBOcXosNT 
“HeKOTOpOroO (PHKCHPOBaHHOroO 4UCa p Wid Kaxgoro U ua m, Paccmotpum no- 
“Kpbitue 1), CocTosiee H3 Bcex Ky6oB Q; c¢ ny BO BC@BOSMOXKHBIX BEPUIH- 
“Wax KyOugeckol peuleTKH IpocTpancTBa E* ¢ marom #/2VN (¢/2VN — 


KyOusbax), c peOpamu anuup e// N, napanaenbubimm KOOpAMHaTHDIM ocaM, 
rye & MeHbure eGeroBa 4UHCa NOKpbITHA W. OHO BiucaHO Bw. B noKppirue*** 
«f/f sBuumem komOuHaTOopHo moKpbiTve y = {I} KpaTHoctH <n + | 
KaxKJOMy ero. 2sementy I; nocTaBuM B COOTBeTCTBHe TOUKY a; u3 F Y Tax, 
uToOn: 1) a;€Q;,, Te j;—HavMenbuIee H3 BCeX YHCe fF TAKHX, TO 


ewes. 2)rp (0; ieee Q;,) > 6 Aaa HekoToporo dukcupoBaHHoro uMCMa 
‘© > 0; 3) Touku a; HaxojsATCA B OOULEM NO/OKeHHH. Tak kak N > 2n + 1, To 


MOXKHO peaJIM30BaTb HEPB IOKPbITHA Y B E™ xax Kommuexc K’ c pepumHaMu a,. 
Tak Kak JuubI Bcex peOep KomiueKca K’ orpannuenbl CBepxy 4HCJIOM 2€ MB 


* TJoq moKpbitvem scioty O6yeM NOHHMaTb paBHOMepHOe MOKpbITHe. 
** To ecTb MOKPHITHe, COCTOAIee H3 MOJHBIX MpooOpas0B B3ICMCHTOB NOKPbITHA Ww. 
*#* gq /\ B —nponsBeseHHe MOKpHITHH & UB, T. €. COBOKYMHOCTb BCCBO3MOXKHBIX Menece. 


uenuii A()B, rae AG, BEB. 


5 aA 


7) 
‘ 


KaxKlom Ky6e Q; conepKHTCcA He Oonee 4eM 2p pepuun u3 K’, TO, nO seMMe 
Uc6eansia (*), Komnaeke K’ MOx%KHO TIPOUSBOJIbHO MaJIbIM C/ABATOM BeplINH mepe- 
BeCTH B PaBHOMepHbIit * «omnuekc (3) K c BepuinHamMu b; Tak, 4TO 6,€Q;,. Moxppi- 


tue romuaypa K 3Be3qamu ero BepuInH ABJIACTCA PABHOMEPHBIM (*), mosTOoMy 
GapnleHTpuseckoe oToOpaxenne g lmpocTpancTBa R 3s K, nosunnenHoe m0- 
Kpbitmio =, OyseT paBHOMepHO HempepbiBHEM = ("). Haxonen, geéGi xu 
o (f, g) << &, 4TO Hi TpeOoBaloch [OKasaTb. 
Jlemma4. Ecau 6dR =n, NS atr 1, a {a;} — Hekomopan dasa 
noKpoelmull npocmpancmea R, mo mxooicecmeo { | Gy, NAOMHO 6 A0O0M OMKPbLINOM 
; 


N 
BR” nodmnootecmee nepecedeHus 1 Ma,- 
i ? 
N Me 
B camo jiese, ecnn M orkppito BM UH MC ()\Mga,, TO Kawkoe OTKpbITOe 
, t 


muowectao G, = Gz, (|M naoTHo B 3aMbIKaHHy [M]. Ho [M] noano. 3Hauut, 
io Teopeme bapa, nepecewenHe (\G, naorHo B [M1], 470 u TpeOOBaslOCb OKa- 
i 


3aTb. 

[lyctb Tenepb A — HeKoTopan HOCICLOBATeIbHOCTh TMOKPHITHH @; Mpoct- 
pancraa R. Uepes MN 0603HauvM MHOXKECTBO BCeX TAKUX oToOpaxenul / € x, 
Jia KaxKMOTO W3 KOTOPHIX CyULecTBYIOT (sapucanue oT f) TaKOe NOKPbITHe @ 
pocTpaHncTBa EN yw rakad mocjdeOBaTebHOCTbh UMCe Pi, UTO KaKIbI 3u1e- 
MeHT NOKpbITHA /-*@ NepeceKaeTcA He 6os1ee eM C P; WIEMEHTAMH MOKPbITHA O;. 

Tlemma 5. Jan so60t nocacdosamerbnocmu A nokpoimutt a; MHooKecmméo 


N N 
MX omxpumo @ Ru Mac Mz. 
i 


V3 nemm 2, 4 u 5 BbiTeKaeT: 


OcnuoBpHaa anemMma. Llycmo ddR =n u N>2n+ 1, ecau cywe- 
cmeyem makas basa A nokpomud a, npocmparncméea R, umo muxoocecmé6o M* 


wenycmo, mo npocmpaxcméo R pacnomepno ekaadeieaemca 6 EN: npu atom 
Maoacecmeo PaBHOMePHbLX eoMecomoppusmos Npocmpaxncmsa R @ EX naomuo é| 
MHOICeCMBe MX. 

OcHoBLIBANCh Ha 9TOM, AOKaKeM JIMUIb LOCTATOUHOCT ycloBuit TeopeMpl |. 
[ycth 6 = */, min {a, d}. B noKppitve ws = {Osx}, Tae x mpoGeraeT BCe 
R, BrinuiemM cueTHOe MOKPbITHe 7 = {Tj} KpaTHocTu <n + 1 uw Takoe, 4TO BCA- 
Koe MHOxKeCTBO TIpocTpancTBa R AMameTpa < d mepecekaeTcA He Gosee 4eM 
c p auiementamu I';, rae p PuKCHpOBaHO. Kaxnomy I; nocraBuM B COOTBETCTBHE 
TOUKY @; U3 EN ax, uro6n: 1) TouKu a; ObWIH B o6uleM MOJIOXKeHHH HM 
2) p (a;, fV;) <¢e/4. Tak Kak N > 2n + 1, TO HepB NOKPHITHA peamusyetcs 
3 E™ «ax Komnuexc K’ c Bpepummnamn a;. Tak Kak AMHbI BCeX CTO peOep orpa- 
HHUeHBI CBepxy uncOM 2b + c MB KaxkJOM Ulape pamuyca c/4 mevKUT HE Gomee 
yeM P BePUIHH @;, TO HepB MOKPbITHA YY MOAKHO peaJIM30BaTb B E' \ak paBHo- 
MepHbIit KOMMJI€KC K. Ecaun g — OapuienTpudeckoe oTo6paxkenne MpocTpaH- 
etapa R B K, NOMIHHEHHOe MOKPbITHIO VY, HU A — 6a3a MOKpbITHH @;, COOTBET- 
eTByloulad (B CMbICe onpeeweHuA HecrymjaemocTu) uucly d, TO ge Mi, 
uTO HU Tpe6oBaloch MOKAa3aTb. 

II. Ilonyuenupie pesyibTaTb! OOOOM\aIoTCA Ha paBHOMepHble MpOcTpaHcTBa 
c ecTeCTBCHHOM 3aMeHOl Uncen a u d Ha NOKPBITHS. Hanpumep, mpocTpaHcTBo 
R waspipaetcad HeECTYyWMalouluMCaA, ecmM CyilecTByeT Takoe p a 3- 
pexK aloe e MOKpbITHe Y H K HeMY 6a3a MOKpbITHH GO, UH MOCMeLOBAaTeuIb- 
HOCTh UHCe P; TAKUX, YTO UHCMIO SICMCHTOB NOKPbITHA Oz, epeCeKaIOWUXcA ¢ 
HPOUSBObHbIM SvleMeHTOM I’ NOKPbITHA Y, He 6oubue 4eM P;. SaMeTHM, UTC 


* 4 - 

Kemiaieke Ha3bipaeTCA PaBHOMePHBbIM, eCJIM JIMHbI BCeX ero pe6ep orpaHHdeHbl CBEpXy 
HEKOTOPbIM MOJOVKNTCJI bULIM YHCJIOM, a B TO Ke BPeMA pce MomapHbie paccTOAHHA M@2K LY Heme: 
peceKalolwuMHcA ero CHMIWIe€KCaMH OrpaHHueHbl CHU3Y HeEKOTOPbIM MOMNOMRKUTEIbHbIM UHKCIOM 
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Teopema Hc6enna o Bnoxenun (°) aBaseTcH mpoctbIM cueRCTBHeM Hallett 0606- 
UleHHOH Teopemp 1*, 

Teopema 2. Beakoe neceywuwaroweeca npocmpancmeo R moro mempu- 
S060 PabHOMePHO maK, 4mobbL OHO CMaAO abcoA‘oMNO MeceYyUsQIOLLMCA. 

HlelicTeuTebHo, myctb p (x, y) — KaKad-HvOyb paBHOMepHaaA MeTpuKa 
‘Mpoctpaxctsa XR. B3sap u3 6a3pi {a;} NOKpbiTHe & = O;,, BIMCAHHOe B pa3sperkKato- 
iee NOKPHITHe Y, NOJYYHM CHOBAa paspexalolliee NOKpbITHe a TaKOe, TO JIA 
KaxNoro PUKCHpOBaHHOrO ero alemenTa A;,G@a “HCHO aneMeHTOB A j;€a, mepe- 
cekalouluxcnH c A;, He MpeBOCXOAMT uNCa p, He 3aBuCAIero OT BpiOopa A,. 
Ilyctb & — neOeropo uncao noKpsiTua a. Ha30pem MHoxKeCTBO M CR e-cuen- 
JICHHBIM, CCIM [WIA KAKO Mapbl ToueK x u y u3 M cymectayer wenouKa 
Xo =%, «.., Xs = y Takada, uTo x,EM u p (x;_4, x;) < &. Torga npoctpancrBo 
R pasOupaetcA B CYMMY £-CIIeMICHHEIX MHOKECTB X, TAK, UTO pi Manis 2 

Ss 


mpu k=-n. Ilycth a,€X,. Mycrs r (x, y) = int >) O(X:-4,%1), Tue x, yEXn, 


pial 
a HWKHAA TpaHb OepeTcA mo BceM e€-lenouKaM, cBa3bIBaloMuM x uy. Iyctb 
F (dy, On) =|n—k| uw nyctb r(x, y)=r(x,a,) +r (aq, a.) +r (O40); 


me x€X,,yE€X, uw k= n. Mycth d— pnamerp muoxectsa M. Jina saw- 

Ooro NOKPHITHA a; U3 OasbI METKO MOACHUTATH, 4TO, YUCMO ero 3JIeEMeHTOB, mepe- 
d+ 

ceKaiouluxca c M, He Oombuie vem (d+ 1)p;p £* , rae p;— coorTBeTctByt10- 

lee MOKPbITHIO @; 4YHCIO. 

Teopema 3. Paenomepno-nylomepxoe npocmparncmeo paenomepHo ekaa- 
Obieaemca 6 36KAUODGO Npocmpartcmso moeda u moAbKO mozda, KO2da ONO HECer/- 
wuyarowueeca, npumom moeda OHO eKAAObI6AemMcA OaoKe 6 NpAMYIO. 

Il pumep 1**. IIpocrpauctso D — 6eckoneyHosBeHHOe Jepeno, Bce peOpa 
Io, Loo, 01, Jooo, Joo1, Joi, fou, ... KOoTOporo umewr gauny 1. Y pe6ep 
eS Jay...0,0 4 la, .a,1 OMHA JMUIb OOUlad BeplwiMHa, HHKaKMX J pPyrux ToueK 
mepeceyeHun y peOep net. Pacctosuua MexKAY TOUKAMM H3MepAIOTCA NO JOMa- 
HbIM. ITO — paBHOMEpHO OJHOMePHbIii, aAOCOJOTHO HECrylaioulMiica NomMeLp, 
He BKJIaQbIBalOulHHcA HU B KaKOe IBKJIUZOBO MpOcTpaHCTBO paBHOMepHO. 

IIpumep 2. OjnomepuHpili ckeneT KYOUbAKA SBKMMLOBA MpocTpancTBa 


EN spasetca PaBHOMePpHO OJHOMEPHBIM MOJIMSIPpOM, He BKJIa/bIBaIOUMMCA 


papuomepuo B EN, 
Bpipakato ucKpeHHtow GularojapHocts IO. M. CMupHopy 3a WeHHbIe COBeTHI 
M 3ameuaHHa. 


Codpua Tocrynusio 
Bourapua 22 I 1961 


HWHMTHPOBAHHAH JIMTEPATYPA 
1W. Hurewicz, Sitzungsber. Preuss. Akad. Wiss., phys.-math. Klasse, H. 24/25, 


m7o4 (1933), 2 C. Kuratowski, Fund. Math., 28, 336 (1937), % 10. M. Cmup- 


HOB, Matem. cOopn., 40, No 2, 137 (1956). 4B. HW. Eropos, Matem. c6opu., 48, Ne 2, 
e227 (1950) = J. R. Isbell, Pacific J. Math., 8, 67 (1958). © J. R. Isbell, Ann. 


of Math., 70, Ne 1, 73 (1959). 


‘ * Ee merko nomyuuTb H M3 Haleii OCHOBHOM seMMbI. 
** Ha sToT npumep mo Zpyromy nopogzy obpatua moe Buumanue IO. M. Cmnpuos. 
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MATEMATHKA 


MW. H. EPEMMH 
© HECOBMECTHbIX CHCTEMAX JIAHEMHbIX HEPABEHCTB 
([Tpedcmasaeno akademuxom A, I. Koamoeoposom 18 II 1961) 


B 3amerKe paccCMaTpHBaIOTCA HECOBMCCTHbIC CHCTCMBI JIMHeHHbIX HeEPpaBeHCTB 
¢ TOUKH 3peHHA MpHOMKeHHA HX COBMeCTHBIMH CuCTeMaMH; BBOAHTCA 0- 
HATHE ePeKTA JI TpOHSBO/IbHOM CHCTeMbI H WOKa3biBpaeTcaA pA/, TEOpeM, H3 


« 


KOTOPLIX B KaYeCTBE C/ICACTBHH BbITeKAIOT, B YACTHOCTH, HCKOTOPBIC H3BeCTHBIC 
pesybTaTHI. 
1. IlyeTb 

fl : 

‘5 b “ > r te Si * 

Ly (pa =>) Chaim a<0 (j=1,...,m) (1) 


i=l 


HpOUSBOJIbHaA CHCTeMa JIMHeMHbIX HepapéencTB panra rf > 0, B KOTOpOH BCe 


KOsppHUMeHTh aj; WH CBOOOAHbIE WIeHbI aj — elicTBuTebHbIe uHca. Bpe- 
jleM B paccMoTpeHHe cHCTeMy 


Lj (x) — <x & j= ie amit); (2) 

B KOTOPOM &;— HeKOTOPbIe YNCOBLIe NapaMeTPbI, MPHHAMaIOULHe TOJIbKO Ta- 

Ke 3HAYCHHA, IPH KOTOpbIX cucTema (2) coBmectua. Onpesesan nopmy |e| 

A BeKTOpAa Ot (Bis bos Sn), Oe max |e;|, MerKO BUeTb, YTO HMKHAA TPanb 
/ 


e, = Inf |e] cymecrByer u JocTHKuMa. Ito o3HauaeT, B YACTHOCTH, UTO CHCTe- 
£ 


Ma JIMHeHHbIX HepaBeHCTB 


L;(x) — aj < & ‘i see): (3) 
copmectua. Uncyio ¢ HagoBem Lede kKTOM cucTemb (I). 

Tledexr cuctempi (1) MoxHO elle OXapakTepH3OBaTb KaK HMMKHIOIO Ppalb 
HCOTPUMATeMbHLIX UHCeM &, NIM KOTOPLIX cucTema L; (x) —aj<e(j=1, 

.., Mm) COBMeCTHA. 

[IpakruuecKn BaxKHbIM ABJIAeTCA BONpOC O PasbICKaHHH nepekTa IpOHu3- 
BOJIbHOM CHCTCMbI JIMHeHHDIX HepaBeHcTB. OTMeTHM, 4TO STOT BOIpOC CBASAH 
¢ 3ajLauell O MHHUMAKCe CHCTEMBI BCLILCCTBEHHIX JIMHeMHEIX bynkiit L; (x) —aq;, 
1 <j <m (paBno Kak Hc 3afa4el O HAaHMCHbINeM YKMOHCHHH IIpOH3BObHOK 
cucTeMb! JMHeHHbIX ypaBHenuii). MmMenHo, MHHUMaKC CHCTeMbI pacCMaTPHBae- 
MBIX (PYHKUMH paBeH, KaK JlerKO BUeTb, HedbeKTy CHCTeMbI JIMHeHHbIX Hepa- 
pencTs L,(x) —a;<0, —L;(x)+a,Q0(G@=1,..., m). 

B jaubneliuiem Ham NOHALOOATCA HEKOTOPbIe ONpeevIcHHA, HCHOIbSYeMbIe 
B TCOPHH JIMHCHHBIX HepaBeHCTB. 

Hepaseucrso Ly (x) —a, <0 (1 << k<m) cuctempi (1) B mpesznomoxKe- 
HUM, YTO OHA COBMeCTHA, HasbIBaeTCH HE YCTOHUNBSIM, eCIM 3aMena 
ero HepapencTBom L;, (x) — a, < 0 wapyitaeT ee COBMECTHOCTH, B IIpOTHBHOM 
enyuae nepasenctso Ly, (x) — a, <0 nasprBaeTcA yCTOHUMBbIM (cm. (?)). 


n 
* Beiony nmKe non L; (x) 6yeM NOHUMAaTb JIMHeHHyIO PopmMy DX upHuem L(x) #20. 
i=) 
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Na. 
amet 


a my. 
apakTepucTuuyeckum ONnpekentuTenem cuctempu 
(1) HaspiBaetca onpenenuten, NOMYYeHHbI OKaHMJICHHeEM TI1poOH3BOMbHOrO 
OTHMHOTO OT HYJIA MMHOpa f-ro nMOpsAAKa ee maTpuUB c MOMOMbIO cToOOLa 
, CBOOOJHEIX 4JI€HOB CHCTeMbI H He BXOAAWeH B OKaliMsAeMEIi MHHOp CTpOKH 

9TOH MaTpHUBI. 

Jiem™ma 1. Ecau 6 coamecmnoti cucmeme AUHeUHbLX He pasencme 
et = OG = ly... r+ 1) panea r > 0 xoma 6e1 odHO Hepaeencmeo 
Heycmouuuso, mo éece ee xapakmepucmuueckue onpedeaumeau paésHet Hyaio. 

pony WerKO NOAYAHTb, ONMpasch Ha Teopemy 22 paGorst (2) 

yCTb 


L;(x) —a;<0 aa 2 era) (4) 
CHUCTeMa JIMHEMHBIX HepaBeHCTB panra r > 0; A — NPOW3BOJIbHbIN ee Xapak- 


TepHCTHYeECKHH onpesemutTetb, A; — anre6panyeckoe jononnenne nocjeqHero 
SNeMeHTA t-H CTpOKH onmpenenutTena A. 


Teopema 1. Ecau cucmema (4) necoemecmxa, mo ee Oeqbexm &0 paeen 


. r-+1 
— (A: >») Aj). 
1 
HeiicTauTeibHO, Tak Kak M10 kpaiineli Mepe OHO HepaBeHCTBO CHCTeMBI 
Bajo (fF = 1, ..., 7+ 1) HEYCTOHYHBO, TO YTBep»xKeHHe JerKO 


‘mouysaeTcaA C MpHMeHeHHeM JIemmur 1. 
Sameyan, 4YTO CHCTeMa JIMHelHEIX HepaBeHCTB Tora Hu TOMbKO TOra HeCOB- 
MecTHa, Kora ee eeKT Colbie nya, 43 Teopempt | momyaaem: 


Cauenetswe |. Cuacrema (4) rorga u tonpKo TOrla HECOBMeCTHA, Kora 
inal iach p 


SA iy sy A;< 0. Hepaseucrtso A / be A; > 0 JaeT neo6xoqumoe uv ocraTouHoe 
Z 1 


ycloBue JIA ee coBMecTHOCTH. 
Ipumeuanne. Jocratounxocts ycnosns A / SA: >0 nan copmecr- 
1 


HOCTH CucTempl (4) MOxeT ObITh ycmoTpeHa H3 CreLCTBHA Teopemb! 3 pa6oter (?). 
_ Jlemma 2. ITycmo cucmema (4) Necoemecmna u & — ee dedexm, a A — 
NPOU3ZBOAbHOL ee XapakmepucmuuecKut onpedeaumerv. To2da h-e Hepaéeexcmeo 
cucmemet L;(x)—a;< 0 (f=1,...,r-+1) sennemca YCMOUUUCLIM, eCAU 
A, =0, u neycmotiuuenm, ecau A, = 0) 

Jlemma culehyeT u3 Teopembl 22 pa6otsi (4) c yuerom Toro (pakTa, 4TO oTMU- 
HBI€ OT HYJIA asreOpavyeckue JononHenuA Ay, onpenemmemste XapakTepHcTH- 
yueCKHM oOnpefemutenem A, wMeIOT OJHHAKOBHIe 3HaKH. 

Teopema 2. Muoscecmeo pewenuti cucmeme aunetinorx Hepasencmé 

iL; (x) —aj< eo (f =1,..., 7+ 1)* cosnadaem c mHoowecmeom pewenuti 
cucmemMbl §AUNeUHbLX ypaeHeHutt L;(x) —a;= a; (fj =1,...,r-+ 1), ede 
(Oj — 4UcA06ole Napamempol, npueM a;—= &0 npu A;=+- 0 uUaj;< eo npu A; = 0. 
| Teopemy Jlerko nomyuuTp c yyeTom JiemMbl 2 M Toro dakTa, YTO HanHcaHnas 
‘BbIMe CHCTeMa JIMHeHHEIX YpaBHeHHii NPM MpemnoNOKeHHAX, CleNaHHBEIX OT- 
HOCHTEJIbHO a;, BCera COBMeCTHA. 
S 2. Teopema 3. Lleekm npouseorenot necoemecmuoti cucmemet auneii- 
Wolx nepasencme L;(x) —a;<0 (j = 1,..., m) panea r> 0 pacen naubono- 
wemy U3 Oedexmos ee HecoemecmHelx nodcucmem panea r us r +- 1 Hepasencme, 
onpedersemelx @ coomeemcmeuu c meopemott |. 

TlokasaTebcTBO MpOBOAMTCH C UCHOMb3OBaHHeM CJlescTBHA 4 Teopembi | 
M3 pa6oTni (7). 

IIpumeuaune. Teopemp | nu 3 yKaspiBaiorT anropytTm (npaBla, B 06- 
Mem Cyly4¥ae TPpOMO3AKHH) U AA tbakTHYeCKOrO pasbICKaHHA JeeKTa npou3- 
Biriod HeECOBMECTHOH CHCTeMbI JIMHeHHbIX HepaBeHcTB. J]edeKT eo MOKeT 

| *TIpeqnomaraetca, uTO WA CHCTeMbI L; (x) — a; Seo (f =1,...,7 +41) BEmonnaotca 
YCOBUA JIeEMMbI 2. 
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TakKe ObITb BLIUHCICH H OOLITHbIMH MeTO/aMH junelHoro MporpaMMHpoBaHus, 
Tak KaK OH CoBMajlaeT C HAMMeHbUIMM SHaveHHeM cbynkuun f(x) = Xnqi Ha 


MHOKeCTBE PelleHH CHCTEMbI L(t) Xn — aj KO (= Ty, tee RL) , 
CnuenactBue 2*. MnnMmakc CHCTEMbI OTJIMUHbIX OT KOHCTAHT JIMHEH- 
Hix cpyHKun L; (x) — 4 GT, - eit) spanned aie 0 paBeH MMHMMAaKCy 


HeKOTOPOMi ee TOACHCTeMbI para /, cocroasuleH u3 r + | byHKua (HIM, B wnoit 
(hopMyIMpoBKe: HavMeHbIIee YKIOHCHHE HeECOBMeCTHOM CHCTeMbI JIMHEMHBIX 
ypaBHenuli panra f L(x) —GQ=0G=1..5 m), L;(x) £0, copma- 
jlaeT C HaMMeCHbIIMM YKJIOHeHHEM HeKOTOPOH Ce MOACHCTeMbI paHra fF, COCTOA- 
mei u3 r-+1 ypaBHennii). . 
JlelictBuTesbHO, MHHHMA@KC CHCTEMBI byukuni L; (x) — a; (j me Lice cee 
peausyeTca Ha HeKOTOpOH TMoscHcTeMe, OMpesedAemon TeopeMoH 3, CHCTeMBI 
L,; (x) —a;< 9, OE, (0) ee) 0 ee m). IlycTb Ji MpocTorsl 
srot nozcuctemol Oynet Lj (x) — @< 0. iil. pe 1). Ecam kK He 
IPHCOCAHHUTh HepaBeHcTBa — (L; (x) ~a4) <0 G = l,. ... f+ 1), To qe 
(peKT BHOBb MOJyYeHHOH NMOPCHCTeMbI PaBeH €0; C [pyroli CTOpOHbI, OH COBIAa- 
jlaeT C MHHUMAKCOM JIMHeHHbIX pynKuni L;(x) — a; i = Lees 
4TO HU TpeOoBasOcb. , 
Tiyers Lj(x) —q) G=l,-- 5 7 + 1)—cucTema JIMHeHHBIX ynkuni 
panra _r; A — XAPAKTePHCTHUECKUH OMpeAeMHTeb, COOTBETCTBYIONIMM cucTeme 
pepapencts L(x) — a;< 0 (j=1,...,r+ 1); A;— anreOpamieckoe 1O- | 
MOJHeHHe WOCeqHerO SIeMeHTa 1-H CTPOKH OMpeeMTeA A. 
Cnegetspue 3. Munumaxc E cucTeMbl JMHeHHBIX yuKkuni L; (x) — 


r+1 
PN) (j=) yg Ge DaBeH [Al / Slag 
1 1 
JleticrsutembHo, MMHuMaKc E paBeH AeseKTy CHCTEMBI 5, (L; (x) — a) <0 
(jest) et ea 1), roe 6; paBHO 1 uuu —1. Ho nocneqHuui copnafaeT C 


r+1 
—— / » Aj, Tae A’ — onpeqesnTeib, NOTYYeHHEIH 13 A 3amMeHou 3JIeMeHTOB 
1 


IpOusBONbHOK j-H CTpOKH Ha MpOTHBOMONOKHBIC, CCK é,= —l, a Aj—aa- | 
reOpawueckoe JOMOMHeHHe MocHesHeTO IIeMeHTA i- CTpOKu onmpefemuTetA 
A’. Ouepuguo, |A|=|A‘|, |A:)=|4;| @=1,-.5747 1). Tak kak 
cuctema (6) HeCOBMeCTHA, TO BCe OTAMYHBIC OT HY A A; MMeIOT OAMHAKOBBIe 3Ha- 
Pact ipl earl 
Ku. Tlostomy E=|—A’ / >) A; == A Ae / 3} \Ail. 
1 1 L 


Touxu mpoctpancrBa R,, KOOPAHHATbl KOTOPBIX YOBJIETBOPAIOT CUCTEME 
(3), Hag0oBeM TOUKAMH HAHAYyYUmeTro HpHOmMUKeEHHA CH 
ctembt (1). jaa cayuas cuctembl paura r > 0, cocTomme “3 r + 1 nepa- 
BeHCTB, BOMpoc O pasbicKaHHH TOWeK HausyumMero MpHOMMKeHMA pellaeTcsA 
Teopemoli 2. Huxxe on pellaeTcad JIA CHCTeM C HEKOTOPHIM AOMOJHUTE/bHbIM 
yCJIOBHeM, KOTOPOe AIA CHCTEM JIMHCHHBIX YPaBHeHHH HOCHT Ha3BaHHe yCOBUA 
Xaapa (cm. (°)). 

Mut 6yeM TOBOPHTb, YTO CHCTeMa JIMHeHHBIX HepaBeHCTB paHTa fr y 7, O B- 
neTBOpHeT ycuoBuw Xaapa, ecm B ee MAaTPHUe KosppulueH- 
TOB IIpH HEH3BeCTHLIX CyMlecTByeT Fr TAKUX BepTHKasieH, UTO B MATPHe, COCTaB- 
JIe@HHOM H3 HUX, BCe MHHOPbI 7-TO NOpALKa OTMUHbI OT HYJA. 

Teopema 4. I[lycmo 


L(x) 070) = ae) (x) 
necoamecmuan cucmema panea r, yOosremeopstouasr ycaosuio Xaapa, u L;, (x) — 
—a, <0 (s=1,...,r +1) —ee nodcucmema, na Komopolt peaausyemca Oe- 


* ItoT pesyAbTaT cofepmxuTca B pabore (8). 
** 37a dopMysa cozepxuTca B paote (*). 
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A . 


KIN & cucmemer (*). Toeda cucmena AUHeUHELX Hepaeencmé L 


Km ) ( (4) —a< 
< & (f= 1,...,m) eKBUCAACHMAA cucmeme AUNetineLX ypaenenutt Lj, (x) — 
b= 29 (s= 1,48, vr). 
_ Hoxasatenecrso nposogurca c HCNOJb30BaHueM Teopemp! 2. 
| Tlocrynuno 
15 II 1961 
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MATEMATHK 


W. M. KOBAJIbUHK 


fPEJICTABJIEHHE PEWEHHA SAMAUK KOUWMH 
AJA OHOM CHCTEMbI MAPABOJINUECKOLO THNA B BHAE 
WHTErPAJIA BHHEPA 


(IT pedcmaenexo axademuxom A. H. Koamoeoposoim 18 II 1961) 


B wacrosmeli sameTKe Oy/leM OJIb3OBaTbCA ONpeAeeHHAMH H o603Ha4d 
(HHAMU, IIPHHSATbIMM B CTATbe (1). Tloa unTerpaJioM Bunepa OT MaTpHilbl CueAy 
HOHMMATb MaTpHly, COCTaBJICHHY}!O HS uuTerpasos Bunepa OT COOTBETCTBYIG 


WIHX IJIEMCHTOB 9TOH MATPHILbI. | 
PaccmoTpuM 3aary Kom Wit CHCTeMBI aucepeHUMaIbHEIX ypaBHeHH 


Gu (x, t) _ PuHl) + p (x, t) u (x, 2) 


ot Ox? 
pH Had aJIbHbix yCMOBUAX 
u(x, 0) = @ (%), ( 
rae | 
uw (60)) 7 (x) 
ce ’ p@=(: i 
\u (Xf) Pn (X) 
pu(%, t),- + +> Pin (an) 
p(x, t) = Re (thee ; 
Pay (Xr r++ > Pan (5,1) 


Teopema. JIycmo pij (x, ) G@ f= lees n) — HenpepoleHble ep 
auvennole gynkyuu 6 oOnacmu — ao Xe OG Ort ee 
ort): (bse, 3 1) ee u oepanudennole PYHKYUU Npu 6cex Or 
emeumenonelx aHavenuax x. Tozda peweHue sadauu Kou (1), (2) npedcmasu 


g eude unmeepana Bunepa 


u (x, ft) =\ exp {e\ p (2Vt y (t)+x, t Gl==r) | ark [2V ty (1) + xldwy, 
tt) 


Cc 


rye CHMBO exp OOo03HayaeT MaTpHilaHT. 
Moxa3zaTeabceTso. Haxomenve peuieHHia CHCTeMbI mudeper 


aIbHEIX ypaBHenuit (1) mpH Hada/IbHbIX YCMOBHAX (2) 3ameHseTca PelieHHeM ¢ 
gyrouleit CHCTeMbI MHTerpasbHbIX ypaBHeHun: 


+00 
i a sles 2 
we) = soe, \ exp[— AGO B+ 
t +900 ra 
se Paley 
ee mri) el EF] p (tr, f) u (Gn ts) dts} dts. 


fees = dele 
* Tlocne Toro KaK HacToAulas 3aMeTKa Oblia MOAroTOBNeHA K nevaTH, Oblia OMy 


KopaHa cTaTbs (”). 


4284 


BeleM COKpallleHHble OOo3HaueHHA 


m is es S exp [— ele (E) dé 
.) 2V nt At 


—oo 


HB 


x: sik 4 (e = &1)* 
K (e953, t1) = DVaGo fen ean pXEi, tha): 
Tenepb (4) npumer Buy 
s -+0o 
u(x,t) = F(x, t) +5 | K (e858, tr)u(Es, fs) dEdty. (5) 
0 —oo 
TloqcTapiaa B npaBylo YacTb cucTempl (5) BMecTo cTonOua wu (E1, f) ero 3Ha- 
HeHHe, JOCTABIAemMoe 3TOM %*Ke CHCTeMOM, HaAXOHM 


t +00 
u (x, t) = f(x, 0) za \ K (x, t &, 4) f (1, fh) déadf + 


t t, +00 +00 n 
Be \\ \ \ K (x, t; &1, 4) K (81, th; 2, te) w (Es, te) dEid&s dtdte. 
00 —co—oco 
CuoBa noycTaBuM ciofa BMecTo uw (&2, f2) ero 3HauéHue H3 (5) HT. A. STO npH- 
BOUT K CueLyiouleMy OeckoHeuHOMy psyy: 


oth ty—4 ao 
u (x, j= >\\-- ae eNTILS (&;. eqlieat Es, ti) X 
¥=00 0 =1 
a Cina ae dé 5 ies aie Ob 5 = bis 
re to = t, Fo = x. 
TloqcTapum B nomy4eHHblit pay, BMecto K u f ux BhIpaKenna, nepecbosHaunM 
mepemMeHHyio HHTerpHpoBanusa © wa £,4, WH YMpocTHM: 


eet tt dt, .. . dtadty 
u(x, i=) \\e- \ gyt1V +1 ( (B= ty) (f= 1a)innte (ly a 2, )2,, x 
j v=00 0 f 
ae 
| ah [Le (Ej, #1) | (Eva) x 
(—by)? (Ex —be)®@ Sa By Bp? 
ht AL ee is) i Aye) fda alle 
Ke dé1. ar ade ts (6) 
Ecuanu CileaTb 34MeCHY TepeCMeCHHbIx 
t; = t (1 — ty) (jms: by ee eet) 
. EnpeeeViy te (f= laereavt I), 
ro (6) npeoOpasyetca kK BULLY 
me 2 i dt,...dt2dty 
Sees) = Bie lit: VrHa@—nu)..%—%)0—s) * 
2 07; ag 


-++co " y fe . a 
x eT p (2Viy + x, t(1—D)l\ 9 2V iy + 2) x 
—oo =1 
exp [—#— wt dina (7) 


% ite—T 1—v?. 


1 oTclofa yxKe serKO NOsyUHTb paBeHcTBo (3). 


* 


Pay (7) cxofutca aOcOJIOTHO HW paBHOMCPpHO. JleficTBuTesIbHO, OH pacnayaeT- 
cH Ha CKaJIApHble pAb, KaxKbI 13 KOTOPLIX M@KOPMPYeTCA CXOAAILUMCH 


pxom 


to MYM2 
> vl ? 
v=0 


Mi = max [|pu (x, d|, | pr (x, AI, -- ++ | Pan t) (1; 
M2 = max [|i (x) |, - - Pel Gy (2) ie 


PaccMoTpHM HeCKOJIbKO Ooviee OOULyI0 3aqayy 
Mo) — Au (x, ) + p(x 1) 4% O); (1’) 
u Ce 0) = 0) ‘ae, (2) 


reli enep, uo=l GA BS ¢ Sure Ge Ge 
TlopTopsasd rmpesbiyume paccyxKAeHuA, HeETPyAHO MOACUHTATb, TO 


Ke 


cm 


Pm 0 Raruiante ath he 


| 
exp {ep [2 Vb (ty a a2 Vin Oy ine t)ldeh x 
0 


x@l2VE ys (1) + x, , 2VEYm (W) + Xmldwr.--dw¥m. (3)| 


Huterpan B npasoi sacra d@opmysp (3’) — 9TO KpaTHbId MHTerpan Bune- 
pa (’). 

EcaM nouioxkuTb B papencTBax (3) u (3’) nm = 1, TO MomyyHmM PopMyABI, | 
uailijenupie panpure Kamepoxom (°) u Tunrau (?). 


JIbBOBCKH NoOMTeXHHYeCKHH Tloctynu0 
HHCTHTYT 15 If 196] 
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2. M. Kopaabunk, Yxp. matem. xypH., 12, Ne 1, 25 (1960). 210. JI. Haneu- 


xu, JIAH, 134, Ne 5, 1013 (960). @ RHeGamiex om, Ann. Math., 59, Ne 3, 
434 (1954). 3A. J. Tingley, Proc. Am. Math. Soc., 7, Ne 5, 846 (1956). 
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Jloxnagm Anranemun HayK CCCP 
Fes 1961. Tom 138, M 6 


¥ 


MATEMATHKA 


A. ®. JIABPHK 


K TEOPHM PACNPEEJIEHHA COBOKYMHOCTEM MPOCTbIX 4UWCEJI 
C SAMAHHBIMM PASHOCTAMH MEXKAY HAMM 


(ITpedcmaeneno axademuxom H. M. Bunoepadoeum 16 II 1961) 


§ 1. Ana wenpix m > 1; w,..., U_, MonoKUM 1 (X; Wt, . «105 Lm) PABHEIM 
YHCIy MpOCTEix 4ucel p B MHTepBawe (0, x) TakHx, YTO p + w1,..., P+ Um 
TakxKe MpocTsie uncta. Beewenuaa d@yHKuMA ABAeTCA BaxkHeliue B TeOpHH 
MpOCcTbIX 4HCe/1, B YACTHOCTH, OHA BbIpaxKaeT OuHapHyio mpobmemy Toupgz6axa, 
MpoOJeMy MpOcTbIx 4Ced OM3HEMOB U MHOrHe Apyrue HepeIeHHble mpoOembl. 
B o6tem cy4ae B OTHOMIEHHM KOJIMUeCTBa W(x; U1, .. ., Um) MOKA U3BeECTHbI 
TOMbKO P€3YJIbTATbI, HOCALIMe XapaKTep OleHOK cBepxy. 

B nactosleh pa6oTe Ha ocHoBe metTosa TPHrOHOMeTpH4ueckux cymm UV, M, 
Bunorpafona (7) ia mw (x;, Wi, ..., Um) YCTaHaBNUBaIOTCA acumnToTuuecKue 
SaKOHbI C BbIJeICHHeM HM OCTATOUHBIX YWICHOB pocTa, ClIpaBeAJIMBLIe aCHMITOTH- 
HeCKM JIA BCCX HETPMBHAJIbHbIX CHCTEM YHCEM Wi, . . ., Um. 

Teopema 1. [ycme m> 1 — yenoe; Ym(p) — uticao Kaaccos, K Komo- 
poim 0, U1, ..., Um mpunadaeocam no npocmomy mod p; 0 < B< 

To2da 


P= 7 od x 
€or) = [Ja ot +0 (ac) 


aL 
p(s—+) m+e » 


02x KasKOo CUCMeMbL PaSAUUNIX YUCCA U1,..., Um Uuxnmepeana LAA, 


X = x/(In x)""°, uckmouan He Oonee vem <X™/(InX)™ us nux, 20de M>0, 
2 > 1 — npouseorvHole nocmoannole u< , O — 6eAUMUHbL, He saeuCHYUe OM x. 

3ameuaune 1. Tak kak 4HCAO CHCTEM pa3JIMUHBIX YHCeN WM, . . ., Um 
Ha uHTepBane [1], X] ecrb BenuunHa nopaaKa X™, TO TeM CaMbIM ycTaHaBVIn- 
BaeTCH CipaBeQIMBOCTh runotesbl Xaplu — JIutTapBygza (*) oTHocuTesmbHO 
e(%; Wi, ., W,,) IA MOUTH BCEX CHCTEM U1, .. ., Up. 

Metoy HW. M. Bunorpafopa no3BouAeT NOYUUTh U SHAYHTEJbHO 6omee 06- 
MMH pe3yJIbTaT, xapakTepu3yiomul pacnpeenenue coBoKynHoctelt II pOCTbIX 
IMcel p, p+ W1,..., Pp + Um, B apucMeTH¥ecKHX rporpeccuax. IIpu stom 
0a3HOCTh TIpOrpeccHW MO*KeT PaCTH H3BECTHbIM OOpa30M BMeCTe C 4UCJIOM ee 
eHOB. Mmenuo: 


Dieowwem a 2. Jlycms.m > 1; D > 1 — yese;,m (x; D,t1;.. «4 tn) — 
'uUcAO COBOKYNHOcMmet Npocmolx uuceA p, p + Ui, .. ., Pp + Um 6 UKMepeane (0,x), 
IpUNAadNeHALYUX CoomeemcmeenHO npoepeccuam Dn -+-1, Dri+h,.. .,Dnm + 


tlm cD < (In x)4, A — npouseoronas nonoscumenonasn nocmonnnan; 1 <1, h,... 
» > lm <D u e3saumHo npocmoe cD. : 
Toeda OAA KaoK0oti cucmemol uucear, YyOobAemébopstolMett eCMeCMbeHHbLM YCAO- 
LIM: 
P m-+e, 
ewer. UX} X = x/(In x)"; 
2) uy = l,— 1 (modD) (v= 1,..., m); 
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3) Us +E Uy, CCAU S=FL UCKAIONAA He 6oaee “em <Xm/D™ (hi 
20e M>O0, c> 1 — npouseorbHble nocmoAuUHole, umeem . 


sds onsta =-bI 2 ie + Oe 8 


Mars 


20e 0<B<2; p npobeceaem nocredogameAbnocmb npocmblx uucel; Ym (p, D)— 
HUCAO PeuleHU CPABHEHUA 
(DE + 1) (C+ 2 + m1). (DE + 1+ un) = 0 (mod p) 
u<, O — 6enuuuHel, saéeucaYyue MoAoKO OM mM, Me Gy ts 
§ 2. HameTuM OCHOBHBIC IYHKTbI jloKa3aTesbeTBa Teopembl 2.’ BBezemM 1O- 
MOTHH TEN SHB Q6O3HANCHHA: P, P1,---»,Pm — MpocTple aca, ¥ — XapakTep 
mod D; v= 1, MS 


S,@) = xh) Da %(p) exp (2xiowp.); 


x om 


S (a, -1tm) = BHO 1 (p) exp (— 2xip S30), 


3<p<x v=1 
re y— xapaktTep, onreneate cy 
m 
H (a1, . 2% Om) = SG, 2 Am) | | Sv (%). 
Te | 


Tlycth aee a,, g,—WUevlble; ay,Qqy H (ay, g)=1; d= (qv, Dime 
5, = qv/ dy; E (q) = 1, ecau (6), D) = Mi, unaye E (qy) = 0; gy — Wemoe TaKoe, | 
uto 8, gy = 1 (mod d,); Vy = 82y; B— bynKuna MeOuyca; 


ae a Ve nd ay 
Fayq, (tv) = E (qv eras y exp (2x1 ae > inn; &XP (2nin, ( oe ae 
Ryo 
Fae one (4, ty Om) =— 
<x m 
= E (q) 4x exp (— Qi py exp ( (— 2nin 5} (ay — Et —.\) 
0 q Inn q,//" 
n=3 v=1 
re a@ UW g OfpeyesAloTCA COOTHOMMEHHAMH 
ay Am a 
me hg SE es a, =]; 
gu a Gin q ? ( q) 


d5=q/d;d=(q, D); E(q)=1 aaa (6, D)=1 4 Hyab B MPOTHBHOM Cily- 
yae. WU, Hakonell, Nosiaraem 


{1, A] Mt» 9 Im m 
set a “Al 
N (4, teey Om) = S, ye Face mn Im (o, BO Om) ll Fa, Gy (ay) 
Gilodent yan ions er v=1 
re Gi, . . ., Gm H€3aBUCUMO [pyr oT Apyra MpoOeraiwT sHaveHHA WeIbIX YHCEd 
cermenta [1], Al, A= (In x)*; A— mwo6aa noctosHHaad >> 0, a unCcNa 
Qi, ...,Qm TWpoOeraiwT MpHBeeHHbIe CHCTeMbI BbIYeTOB, COOTBETCTBCHHO, 10 


nod fgiy a smo aan 
B yka3aHHbIx O6O3HaYeHHAX MOyUaeM TepBy!O OCHOBHY!O JICEMMY 


: m-+-2 
eh Avs, 2 x 
\. VL Gass os Gin) N (G15 <4t5 Gy) | dai v9 Un <a RY FO)? (1) 


1atbHY'0 OCHOBY BbIBOJa KOTOPOH cocTaByAIoT pesybTaTH WM. M. Bu- 
Bornean’ 110 OL€HKaM TPHFOHOMeTpHYeCKHX C MIPOCTLIMH UNCaMH HU 3aKOH 
_ TIPOCTBI B eS as Vmenuo: 


| oe Bunorpagosa. JIycmo a, q — yeaoie; (a, q) = 1; 
q < Un x)*;3@n x)" SUAS A (nad Wee 
fk py exp (2ni a 


38S 
plied D) 


To2da daa atobo20 Haneped 3adaHHoeo WN’ npu ycaoguu, umo y > 64 (A’ -+-A + 1) 
\T\<x(D (In x)*) 
3aKOHOM paciipeseeHHA MpocTEIx uHCce B TpOrpeccHAX MO/Ib3YeMCA B Cule- 
- [lyroujeH cope: 
BeeenemMma A.’ Ecnu Oza v = 1). ..,m; 9,< (in x) y’ — xapakmep 
Bmod QO < (In x)" 


m 


S’(@,.- 1 4n) = Sx’ (p) exp(—2aip 3\(a — 2)), 


{ 3<SP<X 7 v=] fy 
mo paeHomepHo no Q 
<x { m \ 
Sey. <; Op) = rays “aw Ox (— 2nin 2 | (chy — ed =) + R; 
qy 


n=3 
ecaul ¥ = X,, 


|R{<<x exp (—y, (In 0)"); cua ior ocr 


Tlanee, jepaxi uacTb B (1) He MpeBOCXOANT BbIPaKeHHaA: 


2 
Seer DD, i, .. . , Um) — ¥ (4D, i, .-., Un) 
Me 
Te CYMMHpoBaHHe pacimpocTpaHxAeTcAH Ha BCeBO3MOXKHbIeE CHCTeMbI 4HCed 
‘Ui, ..., Um, YAOBMETBOPAIOMNIHX ycuoBusmM 1) — 3) Teopempr 2; 
SM ET 1g) = Oy (tp oe a9 bind) Le tetys . an em), 
Tile 
(1, A] 
on (u1, OF eae) ese) a2 Gu,,.. y lbag (Q1, AG Oe) Gin) 
G15 »Im 
Opa Oe ae a) Ym; D) aa 
: m uw (d, ) Gt» +++ Im H() 
| = BY Oxi (2ni = Vili — Vl — wy)), 
f “fess 2 51 p ( ) 
i c= | Ay, «+6 »am 
(3, x] ‘ re 1 
4 oe = nae 
P (x; W1, - «5 Um) = pa 2 2) Int [nym ... Inn, 
Mh, My eee By Uy Ny—N U p= —n 
Uceneqopanue o, (1, ..., Um; D) — oTpeska TaK HasbIBaeMOro CHHTYJIAp- 


HOrO psa mpoOjembl — Tpe6yer 3HA4HTeIbHBIX BbIKIaLOK. IIpw 3TOM B ycuIo- 
BUAX Teopempl 2 yaeTCA MOMYYHTb TOKO, 4TO 


a= 1D 2m 
Pu. 2, yD) =D" T] \— ae seks sis Geel (2) 
Bat tire 


| 4 289 


re u — Mpovspesqenve pa3JIAYHbIX pasHocTelt, COCTABJICHHBIX U3 4HCedl 
Opes eli Set (2) = eC memutTenel u; &€ >> 0 — CKOJlb yroqHO Madan 
MocToAHHas. 

TpeOoBanve HeTpMBHaIbHOCTH COOTHONICHHA (2) HamaraeT MONOMHHTeEbHOe 
ycuOBMe Ha CHCTeMbI UHCe W1,.- -, Um, cocTosilee B TOM, ¥YTOOBI T (Ww) He mpe- 
BOCXOLUIO HeKOoTOpol creneHu In x. Tem CaMbIM HcKuJIOUaeTCA KOJIHYECTBO 
nopsgka X”/D™ (In X)“ cuctem m0, ycJIOBMAMH TeOPeMBI. 

Ja KarkKyoli He MCKMNOYeHHOH TAKUM 06pa30m CucTeMbI uHCed H3 (2) ¥ OLeH- 


Ku dpynKuun T(x; W,.. -, Um) WOuyaeM BTOPy!O OCHOBHYIO JIEMMy: 
x i r 
m-+1 ro (p, D) d . 
W (x: 2 PED) P~ Vm \ zZ x 
ee 2), ay aes Um) = D I Fi 4\mtt \Jin™+12 +0 In™+ex ih 
p 


Coeaunenne nepBoii H BTOpOlt OCHOBHBIX JIeMM (CM. (*)) qaer Teopempi | u 2. 
B 3aKmouenne 3aMeTuM, 4YTO Teopemy 2, “acTHBIe clyuan HW MpPHJOKeHHA 

KOTOpOH OLwIM yKa3aHbl B (7°), MOXKHO O6OOWIHTb Ha IporpeccHH. C HEOMHAKO- 

BLIMM pasHocTamu. IIpu STOM JOKasaTeAbCTBO OCTAaeTCA IIPHHUMMHAJbHO TEM Ke. 


Marematuyeckuii uucTutyT um. B. A. Creksosa Tlocrynuso 
Axayemuu Hayk CCCP 8 II 1961 


I[MTHPOBAHHASA JIATEPATYPA 


14. M. Bunorpagos, M36p. tp., Vana. AH CCCP, 1952. 2 G. Hagdy, 
J. Littlewood, Acta Math., 44, 1 (1923). * A. ®. JlaBpuk, JIAH, 132, Ne 5, 
1013 (1960). 4A. . JIappux, JAH, 182, Ne 6, 1258 (1960). © A. ® JlaBpuHK, 
TIAH, 136, Ne 2, 281 (1961). 
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errice. Aokxaann Axkanemun Walvis ©.C.C.P 
1961. Tom 138, Ni 6 
MATEMATHKA 
B. fT. JEMJIEHH 


TIPOCTPAHCTBA C LEHTPO-HPOEKTUBHON CB ASHOCTbIO 


; (Cj, Pim) KAK MHOFOOBPA3HA, NOPPY)KEHHBIE B IIPOCTPAHCTBO 


MPEXCTABJIEHH SA MPOAOJDKEHHON NICEBNOrPYNMNbI 
AHAJIATHYUECK UX TIPEOBPA30BAHHH} 


(ITpedcmaeaeno axademuxom IT. C. Anexcandposoim 15 II 1961) 


B stot craTbe Maetca HHBapHaHTHoe MOCTPpOeHHe MpocTpaHcTBa Cc LWeHNTpoO- 
MPOCKTHBHOH cBasHOCcTEIO (Iz, ym) u3 udpepenmuanbnolt OKpecTHOCTH 
TpeTbero NOPANKAa, UCXOMA H3 CUCTeMbI BHELWHUX LudbepeHunambHDIx ypaBue- 
HUM OQ. Kaptana ana npoxomKennoii MCeBAOrpyNibl aHaMTHYeCKHX Tpeobpa- 


30BaHHH (?): 


Dot = lwo], Do! = loro? | + lof ol, (1) 
Doi, = lame! RA lof orl = lof or] ae lof, om. 

Bee BeTpewaionjvecs 3yech opMEI CHMMeTPUIHBI HO MO6OL ape CBOMX HWKHUX 

HHACKCOB. OCHOBBI IIpHMeHAemoro asreOpauyecKoro meTosa, Oasupyrloleroca 

Ha TCOPUM NOCMEAOBATeNbHbIX MpOOJMKeHUM HW OXBATOB OJHUX TeoMeTpHecKnx 

OObeKTOB Apyrumu, paspa6orann T. ®. Jlanressim u A. M. Bacumpessim 

H H3/1I0XKeHbI B cTaTEAx (3, 3), 


Jlokabuble KOOpAuHaTLI HCXOHOTO MHOrooOpa3sus {V"} 3anaioTca nepBbIMH 


_=‘HHTerpasiaMu BHOHe MHTerpupyemolt cucTempt IIdadia w? = 0, a niceBlorpyn- 


ma WX aHanHuTMyeckux mpeoOpasoBanul x!’ = x!’ (x/) onpeqenaetca ypaBHe- 
HHAMM Qf = w/, Syecb u B JanbHelimiem H3N02%KeHUH OOJbIIEMU OyKBaMH O60- 
3Ha¥aloTCaA (POpMbI, KOTOpHe MoyuaroTcA u3 COpM, O6o3HaYeHHBIX COOTBeTCT- 
BY!OUIMMH MaJIbIMM OYKBaMH, MpOcTOli 3ameHoii mpeoOpa3syempix Tl€pCMeHHbIX 


_ Ha [peoOpasopaunple. 


? 


CBepTpipad B cooTHOmeHUAX (1) @opMpI wf u O', 10 BEDXHeEMY H HHKHEMY 
HHAeKcaM, Nouyuaem 


Do! = lop om, Doi, = loro! 1+ lot, om]. (2) 
BBolA Temepb B paccMoTpeHHe, Hapafy c tbopMamu addunno cBa3nocTu 
a; =o; + 17,0”, (3) 
 POpMBEI 
; Ole = Ole + (A+ IP”, (4) 
OyjeM MMeTb 
Dorsal” ice 102071, (5) 
PMC Vim = BV im —Vij0%, — Vimo! + Vimo; + Oim — Tine’, 
Dole — [OF 01m] = (2 + 1) [emo], ) (6) 


; 3 x 4 <i 4 ae ey 
Sim = AV pm —T ej Om aati) We + +h I ed ay “a (n+ 1) Ogem — VD jml 0’. 
Paccmotpum (n + n? + n3)-mepHoe pocTpaHcTBO MpescTaBeHHuA Takoro 
1p 


OXOJDKCHHA TICEBAOrpyiiiibl aHAJIMTHYCCKHX mpeoOpas0Banui, KOTOpOoe IIO- 


Ka3biBaeT, KaK MpeoOpasyeTca OObEKT LeHTPO-MpOeKTHBHON CBASHOCTH. TOuKH 
i 


My BIOJIHe 
‘Takoro mpoctpanctBa (x, Vig, Pym) 3aqaloTCA NepBbIMH HHTerpalamu JI 
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MHTerpupyeMoH CHCTeMbI Tidadda of = 0, Oe = (0, m= 0, a dipenno- 
rpynna, mpeoOpasyioulad HX: ¥: 


: i ay eer 
wee x’ (ot), Tew = Sy oe Te toe 
x x x 


se! Oe fp, __ (Quinte pax MOD 
Tym’ ae axe’ al im —( ax! ox™ 
@ in det jax” jax" Pe, 
alt ax lm } \9 


onpelesnetcst ypaBHeHHAMH Qi =0!, Oj, = De, Pim = Dim. 

IIpoctpancTBo Cc I[CHTPO-IpOeKTHBHOH CBASHOCTHIO (Vie, Tim) "3 audpe- 
PpeHIHabHO OKPeCTHOCTH TpeTbero TopswKa ompefeiseTca Tenepb Kak 
n-MepHas MOBepXHOCTb 


Ti, = Die (2"), Tee (ety: (7) 


orpyxXeHHas B paccCMaTpHBaeMoe (n -+ n?-+-n3)-mepHoe mpocTpaxcTBo. BMecTo 


Toro uToObI 3aaBaTb N-MepHYy!O MOBePXHOCTb ypapuenusmn (7), O4eBHAHO, 

MOXKHO TIpOCTO 3aaTb PopMbI Oi, W Oy, B BUe IMHeHHBIX KOMOHHAaILHH POpM ws 
i AVE m 3 

Op = Nj, emo”, Ser = Ak, im”. (8) 


Buoca (3) u (4) B nepBbie ypaBHeHHaA CHCTeM (1) w (2), a (8) — B (5) & (6), 
oslyyaem ypaBHeHHsA CTpyKTypbI H3y4¥aemoro IpocTpaHcTBa B BHC 


Do= toael— Ren loo ay Do} = (@jmo™ I+ (n + 1) Rem [o*o™], (9) 
rye 


Ri =e (Wem —Iime)> Rem = Vale Dink); (10) 
Do} = [o7'O),] — VaR}, em lo*o"" an 
Dol; = loam] — Ye (a + 1) Re, em fo*o™), 
Ri am = Aj, im — Ajmer Ri, sm = Ae, km — Aj, mk: (12) 
Bennuunpt (10) u (12) yqoBNeTBOpsAIOT TIpH o! = 0 ypaBHeHHsam 
Rim — RimOk — Rir@m + Rim O1 = 0, (13) 
dRim — Rime — Rem + a) Rim@i = 9} 
AR, em — Rj, 1m — Rj, tm Ok — Ri, bm @; + Ri, am O1 = 9, (14) 


dR:. km — Ri, kt Om — Ri, im Ok — Re, emi + aay Ri, emo = 9, 


oOpasyioukHM BIOJHe HHTerpHpyeMble CHCTeMBI, H, C/eOBATEMbHO, ABJIAIOTCH 
reOMeTPHYeCKHMH OObEKTAMH. 

Tlepppie ypasnenua cuctem (10) u (12) ompemensroT, B CHJy (13) u (14), TeH- 
30Pbl KPYYCHHA HW KPHBUSHbI MpOCcTpaHcTBa adpuHHOH CBASHOCTH, 3a,aBaeMoro 
nepBbIMH ypaBHeHuamu cucTempl (8). YpaBHeHHa CTPYKTypbl STOFO MpocT- 
paHcTBa OTpeseAIOTCA NepBbIMH YPaBHCHHAMH CHCTEM (9) u (11). SameruM, 
ato Tp Rim = 0 uw Rj, em = 0 Bropbie ypaBnenus (10) u (12) aioT, Kak HeMo- 
cpeycTBeHHO BuHO H3 cucTem (13) u (14), TeHSOpET. Teometpnueckue OObEKTHI 
(10) u (12) nasprBaiorca, COOTBETCTBEHHO, MOJHbIM OOBEKTOM KpyyeHHA H TOW 


HbIM OObEKTOM KPHBH3HHI. TIpH npeoOpasoBanHn KOOPAMHAT 9TH OObeKTHI Mpe- 
o6pa3ylorca 10 3aKOHaM 


i’ ax!” dx! ax 2: ax ax! / Ain dat Sat oe 4/(n-P4) 
3 Cc le er Oh - . , = @ x if 
R; k axt axl axk’ Rix, Ry Lg ier Ae ax ( Ram + l = Rim ’ 


4292 


ax! ax! ax ox” 


t’ 
ES Wn oP oF og 


J, km) 


i, km + 


erat LL ; 
ax! ax ax ax! 


a 


} ¥, —1/(n-+1) 
ax! dx! ax din det || ax” /ax" | ! 
rh i R; km 
TOUKH NOKAIbHDIX LeHTPO-IpOeKTHBHBIX MmpoctpancTB {P"} (4) 3ayqaiorcs 
reomeTpuueckumMn OObeKTaMH (uW/) (YHKTOpaMH), ONpeeAeMLIMH BNOJHE HH- 
Terpupyemoi cucTemoi 
, } oes 1 ~m ; 
O == dul + wo) — ——-uluw'o™, = 0, of = 0. 
Wnrerpupysa cucremy £2’ it @'=%, io7yuaem 3aKoH npeoOpasoBa- 
Husa (U;) B KOHeCUHOM Bre 
(Ax*’/Ax!) u 
al Ain det i ‘/ax'|l ak 
(n + 1) ax" 
Toukn mpoctpancrBa {Q"}, qBoicTBeHHOrO K {P"\ (°), 3anaroTcH reomMeTpH- 


weCKUMH OOBeKTAMH (W;) (KONYHKTOpaMn), OnpeneAeMbIMH BOHe HHTerpupye- 
MOH cHCTeMOli 


ut = 


1 


~ i F 
0, = du; — uo} — ae) Omi =) aes 0: 
Murerpupys cucremy Q' = in ne = %;; NomyuaeM 3aKOH MpeobpasoBa- 
HHA (U;) B KOHEYHOM BUIe 
ye ax! A 1 In det || ax"/Ax" || 
ea OS ot) ax 


Buesem Tenepb cBA3Hocth Ij, B JOKa/IbHbIe WeHTPO-MpOeKTHBHBIe I1pocT- 
panctspa {P"}. JLuddepenunpys BHemHAM OO6pa3s0m (popMbl 
® = dui + wo; — aah 
HepBbIe HHTerpastbt KOTOPLIX oMpetemmor TouKy B {P"}, H HCHOMb3ys CopMy- 
abt (11) npu w = 0, nonyaaem 
DO = [0404], (15) 


uiulomr, 


rye 
0; = 0 Win ded) > me Wt (80m + - 810 mn) (16) 
Jlanee, xudxpepenuupys BHeutHAM O6pasom cpopmbi (16) HW CHOBa HcMOub3yA (11) 
npn w/ = 0, wmeem 
Do, = [67 Aalt [or l, (17) 
rye 
at (Oolin + Smid). (18) 


he pan 
Wim ———— (n ali 

Ms (16), (18) nerko nony4nTD 04 = 02 — ukog,, Dam = Oam, CeMOBATEJIbHO, 
Om = — (n aa 5 (878 anh ae bin Var) (19) 


Buowa ‘renepb B {P"} cbopMbt ie oe CBASHOCTH 
i = oh + Pho", 
OyieM MMeTb 
Dot — [OPH] = pint", (20) 
rye | 
Cin = 2 dV in => Ty im =r Le Ty 0 =a Tiny 1 On — iy Apaog 
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YpaBHenusA, OnpeseAOUIMe B MpocTpaHcTBe {P"\ o6neKT actpHHHOM CBAS- 
noctu I's,, 3alMCbIBaIoTCA B Buse 


at*,, — Toi, —Th,0/ + 1,07 + Om = 0 
M, CeloBaTeIbHO, B cHJly (19), CoBNaqaloT C ypaBHeHHAMH 
Ei, — The — Tvl + nt + Gy Olin + O01) = 0, 
KOTOPbIM YJOBseTBOpAeT OObEKT (am) 


Tim = Ve S/n SH Ona, - (21) 
Ae 


a tk R 4 ve 
= Fess, (n +4)? Tl on — at) | u Seana 
(= Skee ae (22) 
a jk A 
la + 2)2 TeV or aaa a5 wu mira. + fi 
On = V2 IR), ee + Ri, jl. 


Takum o6pa30m, 06bexkT (21) MoxeT ObITh IIPHHAT B {P"} 3a oOneKT acpdux- 


HOll CBASHOCTH. Ta CBASHOCTb MpeBpalilaeT mpocTpancTBo {P"} B CHMMeTpH- 
YeCKOE MPOCKTHBHO-€BKIH OBO UpOCTn asC IES (ee 


Buoca 0% = 0) — Yin” B (15) u Qin = (Oyj2,/0u" — Vimar) 9” B (20), 
fowyyaeM ypaBHeHHA CTpyKTypbl STOO MpocTpaHcTBa B Buse 
= [0S], DB = [0/07] — 72 Ri, am [0°8"), 
rye KOMMOHeHTEI 
Hi On it anes Rael 
Ri, am = Re Gm + Tm Tan — Thi Tam (23) 
oOpasyior TeHSOp KPHBUSHBI. Nee “(22) B (21), a (21) B (23), monyuaem 


Ri. km med <A) ; x (0 alee oy i Rin) rye 
4 a b ris Spy 
Pie) Ca can 


LR anh Si; te le Giant 
Feat ss qj Lala 


_ 40] Gaptts pen) eel (cee an) eee] 
Caan Geo (a ma Came if 


eee Kak, B cuuly (24), Re; 'yo = Sey HU, CUCMOBATEJIbHO, Ri, hot leno 


= am :Omj— SinTpj), TO JWI TeH30Pa IKBANPOeKTHBHOM KpHBUBsHEI (7) 
Th, i= Ri, eae aoa fou — 882), 


oOpaleHue KOTOPOrO B HYJIb ABJA€TCA HEOOXOAMMBIM VM JOCTATOUHbIM YCJIOBHeEM 
TOFO, YTO PpaCCMATPHBaeMOe MPOCTPAaHCTBO ABJIAeCTCA IKBUAPPHHHKIM IIpOCKTHB- 
HO-SBKJMOBbIM TpocTpancrBoM, nomyyaem Th = Rb, ij — Ri jilu=o- 


MockosckHit rocyapcTBeHHblit mefarornuecKkHit HHCTHTyT Tocrynuio 
um. B. VU. Jlenuna 14 Il 1961 
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Hoxnangn Akagemun nayx CCCP 
1961. Tom 138, Ni 6 


_MATEMATHKA 


HM. HW. NAPOBHYEHKO 
O BECE H MOIHOCTH H-3AMKHYTbIX MPOCTPAHCTB 
(ITpedcmasaeno axademuxom I]. C. Anexcandposoim 10 II 1961 ) 


B (*) I. C. Anexcanzposni 6n110 noKasano, uTo IPH HeMpepbIBHOM OTOOpa- 
%KCHHM OMKOMMAKTa Ha XaycfopdoBo npocrpancTBo Bec He HoBbIUAeTca. H3 
jiemmpl I]. C. Anexcanyzposa u II. C. YPpbicona O coBraleHuH MCeBsoBeca C Be- 
COM B TOUKAaX OuKommakTa ((*), crp. 889) merko cuenyer janee, uTO Bec OKOM- 
MakTa He OOJIbIIe eFO MOMIHOCTH. 

Hyxe (ecm He OroBopeHoO MpoTHBHOe) Bce MpocTpancrBa npeanowararores 
XayClop@oBbiMH, a2 He YNMOTHACMEIM HasbipaeTca IIpOCcTpaHcTBo, 
BCAKOC B3AMMHO-OAHOSHAUHOe M HeIIpepbIBHOe OTOOParxKenue KOTOPOrO Ha Xayc- 
Mopowo ecTb romeomopdu3m. IIpocrpancrso wa3sbipaetcA K AHOH UU EC: 
C KUM, eCJIM OHO HMeeT Oa3HC U3 KAHOHMYECKMX OTKPBITHIX MHOXKECTB, A Ty- 
MpocTpaucTBOM, eCiM MOObIe [Be ero pasMYHbIe TOUKH MMeIOT OKpecT- 
HOCTH C HemepeceKaioulMMHCA 3aMbiKaHusAMH. Katetosbim (4) Opbio WoKa3ano, 
STO BCaAKoe H-3aMKHYyTOe MpOcTpaHCTBO ynuoTHAeTCA (B3aHMHO-OHO3HAMHO 
M HEMpepbIBHO OTOOpaxkaeTcA) Ha HEYMMOTHAeMOe, KWACC HeYIJIOTHACMBIX IIpo- 
CTpaHCTB CoBMajlaeT c KNaccom H-3aMKHYTbIX KaHOHMMeCKHX Hu H-3amKHYyTHIC 
T,-TipocTpaHcTBa yNJOTHAIOTCH Ha OnKomnaKT. M3pectrHo TakxKe, uTO 6HKOM- 
‘TlaKTH! ABMAIOTCA YACTHBIM Clydaem Kak H-3aMKHYTbIX, TAK H HeYMJIOTHSIeMBIX 
IIpOCTpaHCTB. 

Ifembio HaCcTOsIeH paOoTE! ABJIAIOTCA Be TeopembI, pacmpocTpansioulHe 
yKa3aHHbIe BbIWMe MpeAIOXKeHHA Ha Oovlee WMpOKHU, YeM OMKOMMAKTHI, KIAcc 
NpOcTpaHcts. 

Teopema l. J/pu nenpepoieHom omobpascenuu ~ H-samknymoeo npo- 
cmpancmea X HA KAaHOHUYeCKOe (HeynaomusAemoe) nNpocmpancmeo X ecc He no- 
eolluaemcs. 

Teopema 2. Bec neynaomunemozo npocmpaxcmea X He moowem Gvimo 
oabwe e20 mouHocmuU. 

Iipumeuanne l. Bce n3pectuple HaM paHee MpuMepbl Mpoctpancts, 
y KOTOpbIX Bec OosbUIe MOUIHOCTH, He Obi H-3aMKHYTHIMU, OHaKO HYKe MBI 
IpuBeyem mpumMep H-3amKuHyToro mpoctpauctBa X Cc BeCOM OOVIbIIe MOUMIHOCTH. 
OTOT npumep OyjeT cBUeTeLCTBOBATh, UTO Teopema 2 y2Ke MepecTaeT ObITb Bep- 
HOM JIA MpOvsBONbHEIX H-3aMKHYTbIX MpocTpancTB. Kpome Toro, on Oyler ro- 
BOPHTb M O TOM, 4TO Mp ynuoTHeHUAX H-3aMKHYTOFO MpocTpaHcTBa Bec MOKET 
STporo YMeHbWAaTECA HM, B YaCTHOCTH, 4TO cyiwecmeyrom H-3samKAymole npocm- 
Danced pasHoeo Beca, Ho 0-eomeomopqunole 6 cmoicae Pomuna (°) (u6o nae ynaom- 
yeHUue ecmo Y-eomeomopqusm). 

WokazateapbcetTBo Teopemb 1. bes wapywennaA o6nHOCcTH MOxK- 
40 cuutaTb, uro X — pa3sOuenue X na 3aMKHyTHIC MHOMKeCTBA H (P — eCTeCTBEH- 
aoe OTOOpamenHue X Ha X. Ecau M — muomectso Bs X, To M OyeT O6O3HaUaTh 
p1(M) = UM. Tpexze scero 3ameTuM Jin anpueiimiero, uTO AIA sM060ro 
orKppitoro IT Bp X g@(Il]) = lg (I)]. Letctsutenbuo, c ofnon cropoupi, 
seerga p ([M]) € Ip (M)]; c Apyro& cropoun, IP] kanoumuno B X x moTomy, 
3Buy H-3amKuyTocTu X, no Teopeme Karertora (*), 4-3amKuyTo, Tak uto @ (IT ]) 

‘amKHyTo B X (Kak oO6pas H-3amKuyToro mpoctpancrsa). Tenepb TpeOyemoe 
geqyeT u3 BKMouenui p(T) Cqg (IT]) C [gp ([)]. Hama teopema, ovesuyno, 
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6yeT WoKasana, eCJIM GyleT MOKasaHo Cwlejyroulee IpeslowKenne, CaMO TIpeA- 
craBsioulee HeKOTOpbI WHTepec: 
Jlaa atoboe0 omxKpeuimozo 6asuca G@ = {1} H-samknymoeo npocmpaxcmesa XG 
u nenpepbleHoeo omobpascenun p amoeo npocmpaxncméa Ha KanOnU gee npocm- 
pancmeo X cucmema eceB03MOoICHblx KOHeUNbLX NepecedeHUuUu i 
n ~ 
AS Se (Py,)1) (La; € §) 
obpasyem omx«potmoltt 6asuc 6 X. + las 
Tlycrp x € X yu Ox — npouspoipHad KAaHOHMYeCKaA OKPeCTHOCTP x BX; 
rorna X\Ox = © — KanonMuecKoe 34MKHYTOC muoxectso. Ilycth G — Takoe 
orKppiroe BX MHOxeCTBO, YTO (G] = ®. Tomp3yscb Tem, 4TO x xaycoptposo, 
6epem AIA KaxkKOW TOUKH y€ ® OKpeCTHOCTb Oy Takyt0, 4TO XE [Oy]. Tora 
Ona Oy — OKpecTHOCTh MHO*KeCTBA Y Bes . [na Kaxkgoro y BbIOMPaeM u3 
6a3suca G = {I} Habop TaKHX To == Dpto Oya U Ty (y). Tak kak 


~ 


{Oy} ecTb NOKpbITHE ® p X, To Bceposmoxunle Ty, (y): {T: (y)} = 7 06pasyi0T 
noxppitue @ u, TeM Oosee, — MOKPBITHE [Gl B X, u60 @ ([G]) = lg (G)! = 


~ 


— [G] = ®. Tax kak [G] KaHonnudHo B H-3amMKHyTOM HpoctpauctBe X, TO OHO 
H-3aMKHyTO, Uo EB wy | CYMNECTBYer rakaad KOHeuHad moycuctema {T),} 


(i= 1, 2,'. ..5 9), FTO ‘ Dil [G]. Tlostomy 


i=1 
A (&\ [e a) = XN (U T,,)) CX \@ (Gl) = 
tT=1 i= 

— X¥\ Ie (G)] = X\ 1G] = Ox. 


OctraercA JLOKa3aTb, UTO 


xen (X\ Ie Oy 


t=1 


uu uTO XE@ Ga ENG 15) Dies a /cQete A LO peice Ty (y) WIA HEKOTOPOTO — 
76%, u Ty G) & Oy, orkyaa p (Tx (Y))COy. Mostomy | 


@ (Ia) = 9 (x @)) = fp Ce GC 104), 


a loceHee MHOXKECTBO HE COJEPKUT X% mo nocrpoenmio. Teopema | JoKa3ana. 

Ilycth x — HeKoTOpasd TOUKa MpocTpaHCcTBa X (we o6a3aTesbHO XayChop- 
(popa). Cuctemy & oKpecTHocTeli x MbI OyeM Ha3bIBaTb Hncespqo6a30n 
X BX, ecuIM mepecedeHHe CHCTEMbI 3aMbIKaHH BCeX 3/JIEMCHTOB & COCTOKT U3 
TOUKH X, a HAMMeHDbUTy!O U3 MouiHocTe H -icepio6a3 X B x (eCJIM TAKOBbIe Cy- 
ilecTBYI0T) OyeM HasbiBaTh H-1 Ce BROBECOM X Bx Mu O603HaAYAaTh py (X). 

T1-IIpOCTPpaHCTBO MOXKHO ONpeeHTh KaK TAKOe ipocTpaHcTBo, y KoTOporo 
Kaxklad TOUKa UMeeT TiceBqoOasy; aHaJIOTHAHO STOMY T2-IIpocTpaHcTBO +MOXxKHO 
onpelestuTb Kak Takoe, y KOTOpOro Kaykad TOuKa HMCeT H-ncepsoba3y. Oue- 
BUILHO, UTO B T'2-lpocTpancrBe Bcerga tp (x) <*bx (x) <p (x), rae p (x) — miceB- 
jopec u tp (x) — Bec B X, HO B Ts-MpocTpaHcTse tp (x) = py (x), Tak ¥YTO JeMMa 
| apmaeTcd yCHsleHveM yKa3aHHOrO BbIINe MpeAIOKeHAA Il. C. Anexcanyposa 
u Il. C. Ypsicona. 

Jlem™a 1. B kacdoti mouke HeynaomuHsAemoed Npocmpaxncméa H-nceedoeec 
paeen é6ecy. 

Ilycts 2 = {U (x)} ects H-nceplo6a3a B X, HM OKaxKeM, YTO COBOKYMHOCTb 
BCeX KOHCUHBIX HepeceyeHnii 43 9leMeHTOB X OOpasyeT 6a3y BX. 

Ilycth Ox —.mpou3BosIbHad OKPECTHOCTh x, 6epem KaHOHMYeCKyIO OKpecT- 
wocth Oox TaKy1o, 4To Oox < Ox. Ho 


Qn [U (x)] = 0}, 
vex 
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Prak uro 
(K NOt ATUL A. 


uéex 


M TaK Kak, Oylyuu HeynuoTHaempmm, X H “3AMKHYTO, TO B CHCTeMe 3AMKHYTbIX 
MHOXKECTB, COCTOAILAX H3 3aMbIKaHHM BCeX SeMeHTOB © uw MHOKeECTBA X\ Oox, 
cyllecTByeT KOHe4HAaA oscHcTema 


I NOg [U, (x)], Wh (Ais seg a8 [Ue (x)], 


M€peceyeHHe OTKPHITLIX Aep KOTOPOH mycTo (cM., Hanpumep, (5), crp. 130, 
(AF’)). Cneqosatenpuo, 


a el de ventonea 


i=1 
HM Tak Kak Oox KaHOHHYHO, TO 
n 


OTKyfla JieMMa H cueqyer, 

MoKkasaTenbetsBo treo pemMb 2. Ouespngano, focraTrouHo noKa- 
3aTb, 4TO B KaxKJON TOuKe x € X cymlectByeT H-nceByo6a3a MOULHOCTH He 6o.sb- 
meh, YeM MoulHocTs X. JA 9Toro conocTaBAAeM c Kaxoii mapok ToyeK (x, y), 
%=-y, Hellepecekaiomuecn oKpectHocmu U, (x), U (y). Tak Kak y€[U,(x)], 
To {U,(x)} — Tpe6yemaa H-nceBo6asa. 

mewcetTBpue l. Beskoe KaHonnuecKkoe pocTpancTBo X wmeeT KaHO- 
HMuecKoe //-3aMKHyTOe (HeyNIOTHAeMOe) pacuIMpeHue AX Toro xe Beca, a TaK- 
“%K€ MAKCHMaJbHOe B cmpICMe DomuHa KaHOHMUeCKOe H-3amkuyToe (Heymot- 
HAeMOe) pacuiupenue oX. . 
_ {is foKasaTenbcTBa focTaTOUHO cnepBa B3ATb H-3aMKuyTble pacmupe- 
HHA C TpeOyeMbIM CBOMCTBOM HM 3aTeM YIJIOTHUTh HX Ha KaHOHMUeCcKue. IIpu 
STOM TONOOrHA X He H3MeHHTCH, TaK KaK X KaHOHMUHO. 

CaenctTsue 2. H-3amKuyToe 7,-mpoctpancrBo co cueruoll 6a30ii yi- 
JIOTHACTCAH HA KOMMAKT. 

STO BbITeKaeT U3 TOrO (akTa, 4TO, CormacHo Teopeme Kartetosa, H ~34MKHY- 
Toe 7,-IIpOCTpaHCTBO yMJIOTHHeTCA Ha OMKOMMAKT. 

IIpumep. 3a Ttouxu X Gepem Bce nopAyKoBbIe uucma < w?. 3a oKpect- 
‘HocTH moOoro § < @* mpuHuMaem OOBITHEIeC MNTepBaNHI, cosepmanine E, a 
(Ow? = (€, 07] \ {o-ng}, rae {n,} — MpousBoNBHAaA cHuIbHO Bospacratomasn 
MOCM€MOBATeMbHOCTh HaTypabHbIX u4ncen Yppicona ((°), crp. 206): 

lim = = -+-oo. ITO mpocTpancTBo cueTHo, H-3aMKHYTO HC HeC4UeTHBIM BeCOM. 
k->+0o 
TI pumeuaune 2. B cBa3u C H3MOKEHHEIM BbINe BOSHHKaeT ecTecT- 
BeHHaA WpoOsemMa O pacmpocTpaHHMOCTH Ha HeYMJIOTHAeMbIe IpocTpaHcTBa aj- 
AMUMOHHOK Teopembl CmMupHoBpa — ApxaHrebCKOrO Jit BeCa MHOXKECTB B OM- 
‘Kommaktax (*) (Halll NpHMep CBHeTeIbCTBYeT O TOM, UTO TaKad aMMMOHHAaA 
TeopeMa He BepHa JIA BeCa MHOXKECTB B MPOMSBONbHEIX H-3aMKHYTBIX Mpo- 
‘cTpancTBax). B cBa3H C 9THM HaM H3BeCTeH JMMb Takoli cbaxt: 

Ecau npocmparcmeo X Kanoxuuno u M ectody naomno 6 X, mo M umeem e X 
6HeEWHUL Oasuc MOUHOCMU, pabHolti eecy npocmpancmea M. 

STO NerKO JOKAa3aTb, CCIM BOCMOb30BaTLCA ONepaTopom O(T). 


KummuesckHit rocyfapcTBeHHbtit Tocrynvao 
YHHBepcHuTer 10 II 1961 
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MATEMATHKA 


Cc. H. HEPHHKOB 


TEOPEMb! Ob OTHEJHMOCTH BbITTY KJIbIX MOJIMIAPAJIDHbIX 
MHO)KECTB ! 


(IT pedcmaeaexo axademukom A. H. Koamozopoé6oim 18 I] 1961) 


1. Tlycts L — mponsBoulbHoe jelicTBUTebHOe JMHEHHOe (BeKTOpHoe) Ipo- 
CTpaHCTBO H 
, Fi (x) — a7 <9 (j= 1,2, +--+, m) (1) 
IpOUSBObHaA CUCTeMAa junefitHpix HepapeHcTB Hay L, T. e. CHCTeMa, B KOTOpOH 
igh ee ose fm(X) — HelicTBUTCIbHBIC jvnelinpie PyHKIWHH (HHeMHDIe (yHKIULMO- | 
HaJIbl), 3a,aHHbIC Hal, 4h, Gd) oo Ome JeliCTBUTeIbHbIe UNCMA. Ecau panr r 
cuctembi (1), T. ©. MAaKCHMaJIbHOe HHCIO nuHeHHO He3aBHCHMbIX cpeyH (byHKUHH | 
f(x), . - +» fm(x), OTAMIeH OT HYJIA, TO MHOKECTBO M ee pemenuit BL nas0Bem | 
BEIM YK IM nouHveaapaabuHM MHOKeCCTBOM M[poctpancT- | 
pa L; npu m = | Takoe MHOxeCTBO 6yeM Ha3biBaTb MOJYMpOCTpaHCTBOM IpO- | 
eTpanctga L. 

Tlpou3BouIbHad MJIOCKOCTb npoctpaxcTsa L, T. €. MHOXKECTBO BCeX 3JICMeH- | 
Trop v3 L, YyOBJIeTBOpAIOMUX TIpOuSsBONbHOMY yPaBHeHHIO f(x) —a = 0, | 
B KoTopom (x) — HeHy enol mHHelHbI *byHKWMOHa, onpeseieHHbt Ha | 
Mu ad — JleficTBUTeIbHOe YHCMO, PasmeJACT mpocrpancTso L Ha [Ba OLY po- 
cTpaHcTBa, Ollpe/esiAeMble COOTBETCTBCHHO HepaBeHCcTBaMu f(x) —a <0 He 
— f(x) +a< 0; BHyTpeHHHe 5IeMCHTbI STHX MOJLYMpOcTpaHcTs oMnpewemAOTCH | 
HepapencTBamu (x) — @ <0 wf a) oe 0 

Muoxectso M periesul CHCTeMBI (1) HasopeM BHM YKABM HO J M- 
a,paabHBM KOH YCOM, CCIM copmecTHa CHcTeMa ee TpaHHYHbIX ypaB- 
Henun f(x) — a = 0. O Konyce, onpeleJIxeMOM KakON-HHOy Ab nowcucTemon 
cuctempt (1), Oyem TOBOPHTb, YTO OH OXBAaTbIBaeT MHOMKECTBO M peuennit cH- 
crembi (1). Ec 4uco HepaBeHCTB HM pan TOCHCTeMbI, OMIpeedMIONLeH Takou 
KOHYC, COBMaaioT C paHTOM CHCTEMBI (1), a Bce pemleHusa CHCTeMbI ec rp aHHyHblx 
ypaBHeHHit yLOB/JeTBOpAIOT CucTeMe (1), To GyeM HasbIBaTb ero 3 J.O0BbIM 
KOHYCOM MHOKECTBA M. 

Teopema l. Ecau dea ebinykavix NOAUIOPAAHOLX MHODICECMEA NPOUSGOAS- 
woeo Geticmeumerbnoeo AUHetHO2O Npocmpancmeéd L ne umerom oOujux aAemeHmo,e, 
mo cywecmeyem naockocms npocmpaxncmeda L, cmpoeo pasdeasiowan smu MHO- 
aicecmea: OOHO U3 HUX codepscumca BHYyMpu odHoeO U3 OeyxX noaynpocmpancmes, 
onpedeasemblx amo nrockocmoto 6 L, a Opyeoe — enympu Opyeoeo. 

TloxaspipaeTca C MOMOLLbIO TEOPeMbl 2 u3 cratTau (*). { 

Teopema 2. Ecau 06a ébinyKAblx NOAUIOPAAbHOLX MHODCECN6A NPOUus60lb- 
no20 OeticmeumeAbHo2o AUHEtNOZO Npocmpancme6a L ne umerorn o6wux alemeHmos, 
mo cpedu KOHYCos, OxeaMbIEAIOWUX SMU MHOdILeCMéA, MODICHO 6bLOCAUMb coomeem- 
cmecHno xomsa Obl 06Q YysAOBbIX KoKYCA 6e3 obujux aaemenmos. 

STo npeslowKenKe BbITeKAeT U3 TeOPEMbl 1 p cuay ceqctaus | TeopeMbl | 
cTaTbv (*). 

2. Tiga uMeIouHx OOmLWe TOUKM BbIMYKJIbIX muoxectBa A u B jelCTBUTCJIb- 
yoro juHeiinoro npoctpanctBa L GyjeM HasbiBaTh CO TIP ukKacalll XH 
mMucsa BL, ecu cymlecTByeT TAKOM BEKTOP 4 «L, aro mp capure ofHOoro Ue 
HUX Ha BeKTop at c m0ObIM f > 0 nonyuaeTca MHO*KEeCTBO, He HMerOULee OOWLUX 
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€MCHTOB C jpyrum. CulenyeT 3ameTuTh, 4TO TOT xe Ppe3sybTAT nNowyuaercs 
Pu cABure NocesHero Ha BeKTop — at. 

eopema 3. Ecau dea eoinykavix noausdpaabnolx mnoowecmea NPOUu3z60Ab- 
020 Oeticmeumenonoeo aunetinoeo npocmpancmea L conpuKacaiomca, mo cpedu 
I XBCMbIGAIOLYLX UX KOHYCOB MODICHO 6bI0eAUMb CooMeemcmeenHo xomA bot Oca y3- 
L06bIX KOHYCA, conpuKacaiuuxca mencOy coboti. 
 Teopema 4. J[aa mobox deyx conpuracarouytuxca BINYKALLX NOAUIOPAAb- 
wx mnoocecms A u Bus L cywecmeyem maka naockocmo, umo oOHO U3 MUX 6ydem 


0depacameca 6 OOHOM U3 deyx noaynpocmpancme, onpedersemox eto 6 L, 
1 Opyeoe—e Apyeom. 


3. [[pe cuctembl JIMHeMHbIX HepaBeHcTB 


Tiny Ol (f= 1,2, 1. mys (2) 
Pia Ops 0 © (e152, 4, fh) (3) 


{ay 10s HMCIOULMC COOTBETCTBEHHO paHrH f WH S, HA80BEM B3aAUMHO C i JI e- 


Pe HHEIMH, CCIM MpOM3BOJbHOH TO*KecTBeHHO paBHOl HyO sHHeLHOH 
<OMOMH ALL 


Pili, (x) a4 shee? le Prij, (x) “+ Gi, F:, (x) -| toe +41, 7, (x) 


; HEOTPHWLATeIbHIMM KOSPPHUWMeHTaMU, M3 KOTOPHIX XOTH Obl OLNH OTNHYeK 
IT HYA (MONOMKUTeIbHAA NMHelHaA KOMOMHAaLMA), OXBATbIBAaIOlel r WMHetHO 
[e3aBMCMMBIX (pyHKIMA f)(x) HM Ss JMHeHHO HesaBucuMbIX dynKuvel F(x), orBe- 
[(aeT COOTHOWeHHe 


PiOj,+ ++. + py, + 4i,0,+.--.+ 91,01, > 0, 


(M60 ecIM U3 PyHKUMK, BXOAAMINX B CucTembI (2) u (3), Heb3A COCTaBHTb HK 
YHOU TOMRMECTBEHHO PaBHOM HyIO KOMOMHALMM TaKOrO pojia. 

Teopema 5. Ecau Kasdan us Oeyx esaumNo chaemeHnoLx cucmem (2) 
t (3) cogmecmna, mo coemecmHa maKoKe u cucmema 


| Mirena; 0). (b= ly 2, aap m)s 
Me MaDe IO AG POI, «100 


OAYWCHHAA UX coeduHeHUuem. OOpamHo, ecau ama cucmema coemecmuHa, mo cu- 
membt (2) u (3) 63aumHoO chaemenol. 
| HloKaspipaetca c nomoulbio Teopembl 2. 

4, CucTeMy JIMHeHHbIX HepaBeHCTB Ha30BeM 1p ABU A bHOH, eCM Ona 
Oep2KUT Oonee OMHOTO HepaBeHcTBa HM He COsepxKuUT HepaBenctB f(x) —a < O 
Hy JeBou WMHeHHOK cbyHKuKen /(x) Mu uncom a < 0 (npoTHBopeuMBoe HepaBeH- 
TBO). 

Teopema 6. Kaocdan npacuronan cucmema <Aunetinolx  nepaeencme 


ip Abc \ ae Se) OM C—O ed 7) (4) 
4a0 L) seanemca o6%eOUNeHUeM Oey x COBMeCMHbLX NOOcuCMeM, He UMmeIOWLLX OOUYLLX 
epacencmes. 

_ B eay4ae sBknujgoBa mpocrpanctsa L = R*, T. e. AA cayuan cuctempl (4) 
aa — 
[j(%) — Gy = a),%, +... +4), %n.—a;,Q0 (j=1,2,..., m), (5) 
8€ TAKHe MOJCHCTeMbI BbIeAIOTCA CJIeYIOUMM OOpasom. 
YcCJIOBUMCA 3eEMeHTApHbIM mpeoOpasoBanHHem CHCTeMbI (5) Ha3bIBaTb MpH- 
yleHHe ee K BUY 


a,x -|- ad's -|- (aj, -|- a-Qj,) Xp +... aj Uy; ie aj,Xn —ag 0 (6) 
Bes aoe ray itl, 


\¢ a — npOu3sBONbHOe AeHCTBHTeEbHOe YUCO M U; = xX; — AX. ACHO, 4TO 
ferema (5) copmectTua Torja MH TOJIbKO Tora, Kora CoBMectTHa cucTema (6). 
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Herpyano yOenuTpea, TO Karka cuctema (5), covep»Kalllaa 6osee OLHOFO 
HepapeHcTBa HM He Ccosepxalllad HepaBeHCcTB C HyJeBOn juHetHOo copMoi, 
MOXKET C MOMOLLbIO MOCIEOBATEMbHOCTH MOAXOM ALTE BbIOPaHHBIX IJIEMCHTAPHBIXE 
npeoOpasoBanuit ObITb MpeBpalilena B cuctemy, Y KOTOpoH KospuiMeHTE! XOTH 
6bI TI1pH OMHOM HEM3BECTHOM OTJH4HDL OT nya. Ec Bce 3TH Koa(ppuUMeHTh 
HMeIOT OMMHAKOBLIM 3HAK, TO HOBad CHCTeMa COBMECTHA. Ho Torga COBMeCcTHal 
u ucxoluas cuctema (5). B stom cilyuae juo60e pa30veHve CHCTeMbI (5) Ha Be 
nojicuctembl 6e3 OOWIMX HepaBeHCTB pellaeT MHTepecylollM Hac BOMpoc. 

Ecym ne pce paccmaTpuBaemple KooppHIMeHTb! MMCrOT OJMH MW TOT Ke 3HaKs 
TO, BbIeIAA B HOBOM cuctTeme [Be MOJ[CHCTeMbI, B KOTOPHIX 9TH KOSpuLMeHThE 
HMeIOT OLMHAKOBBIM SHAK, U MepexofA K COOTBETCTBYIOULM TIOMCHCTeMaM CHC} 
tempt (5), Momuysaem MHTepecyroilee Hac pasOueHue noculeqHeH. | 

Ecru mpapasbnad cucrema (5) cosepxkHuT HeMpPOTHBOPedMBble HePaBeHCTBE 
c HyJeBoi MMHeHHOH (hopmoli, TO TIpesbiyuiMe paccy2KAeHUA MOXKHO IIpoBecTy 
[Jia €€@ MAKCHMAJIbHOM TOJCHCTEMBI, He coflepxKallleH TAaKHX HepaBeHCTB (pasy 
MeeTCA, CCIM MOCEMHAA COMepAUT OOIbIIe OAHOTO HepaBeHCTBa), H 3aTeM BCE 
HepaBeHcTBa C HyJIeBOH jimHeHHOH POpMOM TpHCoeAHHUTb K OHOM H3 ABYX MO.) 
cucTeM, Ha KOTOpble pasOuBaeTCa 9Ta NOACHCTeMA. Ecsiv BbIsesIeHHad MAKCHMaJIb} 
Had TIOMCHCTeEMa COMeP2XKUT JIMIUIb OHO HepaBeHCTBO, TO IpHHUMaeM ero 3a OH) 
u3 TlofcucTem wHTepecylollero Hac pa3sOHeHHA CHCTeMbl (5). 

Ilycrh Tenepb L — npousBoJIbHoe jIMHefHOe JeHCTBUTeIbHOe MpOCTpaHCTBOF 
R—ero MakCUMasbHOe MNOLMpocTpaHcTBO, Ha KOTOPOM Bee dynkunn f(x)f 
BXOLsive B npaBusbHyi0 cuctemy (4), oOpamaiorcA B HYJIb, HS — Kakoelp 
HUOyAb mpsAmMoe AonomHeHHe BL sTOrO MOAMpocTpaHcTBa. Pa3mepHOocTb Tox 
mpoctpanctsa S copmaqaeT, OY€BHAHO, C PaHTOM F cuctempl (4). Ecan r = 0 
TO m060e pasOveHHe cucTembl (4) Ha [Be MOACHCTEMPI, He uMeroulwe OOM» 
HepaBeHCTB, YAOBJeTBOPAeT YCJOBHIO TEOPeMbl 6. 

Ecau r > 0, To Bbilenaem BS HeKOTOpyiO Oaay x(a ny ers Torga cucTemMi# 


OG ee tebe) — 0, UV = lneieemeee (7 


rie ¢,,..., t} — HEMSBeCTHBIe, IpHHUMAIONIHe jleliCTBUTeJIbDHbIe 3HAUCHHA, COBR 
mecTHa, eCJIH COBMeCTHa cHcTema (4). Ecan (¢,, .. ., ¢-) — MpOHSBOJbHO| 
pemleHHe CHCTeMbI (A),°10, Giky oe oe ert, a (u @ R) — MpOu3BOuIbBHO 
pemenne cuctembt (4). | 

Cuctema (4) npaBuibHa Tora HM TOAbKO Tora, Kora NpaBusbHa CHCTeM| 
(7). Ecam cuctemy (7) pasOuTb W3JI02%KeHHBIM BbILLNe cnoco60M Ha JBe COBMECT 
Hble TOACHCTeMBI, He HMeloNLMe OOMMX HepaBeHCTB, TO [Be COOTBETCTBYIOUIX ul 
ToylcucTeMb! CucTeMbI (4) LOJDKHbI YAOBJIETBOPATh YCOBHAM TEOPEMPL 6 (9TO Bb 
reKkaeT 13 OTMCYeHHOM 3ecb cBa3H cucTem (4) H (7)). 


Tloctyn“s10 
15 11 196 


y 


Beate IIMTHPOBAHHAA JIMTEPATYPA 
1C, H. UWepuuxos, JAH, 131, Ne 3, 518 (1960). 
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Joknxzagnn Axanemun Hayk CCCP =4 
‘ 1961. Tom 138, Ns 6 


| MATEMATHKA 


; A. 6. WAJIOBCKHK 


Ob OJHOM OBOBLIIEHHH TEOPEMbI JIMHEMAHA 
(IIpedcmaeaeno akademuxom IT. C. Aanexcandposeim 12 I] 1961 i) 


_ B 1873 r. IN. Spmur (¢) goxasan tTpancuenzentuoct yucna é,aB 1882 r. 
'®. JImupeman (*) — cnenyromyto o6myio Teopemy 06 apudmeruyeckoli mpupoye 
SHAYeHHH TOKasaTebHOH *yHKUMH B alreOpamuecKkux TouKax: 


» Ecau oy, ..., a, — moOsieinonapHo pa3avunpie allreOpavyeckue 4nca, 
@ a, ..., A,— alreOpawueckve 4MCa, U3 KOTOPEIX XOTA Obl OLHO OTMHUHO 
y 2) ¢ 

OT HyJIA, TO ae"1+ ... + ane*™--0. U3 atoii TeOpeMbI CulelyeT, TO WyHK- 


Qua e? B moOoH anreOpamueckolt TOuKe, OTMMUHOL OT HyAA, MIpHHUMaeT TPaHc- 
MeHJeCHTHOe 3HaYeHHe, a TaKKe YTO YMCO N TPaHCcueHeHTHO. 

Teopema JImnjemana SKBHBaneHTHa CjeLyioMlemMy yTBepxeHMtO: 
‘ Ecau a, ..., @,— m100bIe JMHeEHHO He3aBMCHMBIe B None (pallHOH aJIbHBIX 
HMcel aslreOpawueckuve uncyla, TO ¥NCa e*1,.. ., e*” anreOpanyecku HegaBhn- 
CMMBI (T. €. He CBA3AHbI HAKAKMM asTeOpaw4eckuM ypaBHeHHem Cc asreOpanue- 
cKHMH kKooddpunHeHTamu) (*). 
_ B 1929—1930 rr. K. 3urenb (°) ony6nuKoBan o6uluii MeTOn, ABAsIOMLUIiCA 
Qa3BUTHeM UM OOOOmleHHeM Hel Dpmuta— JIunzemana, KOTOpbIii no3BOuHeT 
YCTaHaBJIMBaTb TPaHCICHJeCHTHOCTh MH aJireOpauuecKyio He3aBHCHMOCTb 3Ha- 
|feHUM B asreOpawuecKkux TOUKaX OJHOFO Kslacca WeMbIX (YHKUMH, HasBaHHBIX 
jam E-pbyHKUMAMM, H NPHMeHHJ ero K peWIeHHAM JMHeHHEIX OMHOPOAHEIX LHd- 
| PepeHUaIbHEIX ypaBHeHHH 2-ro nopAyKa Cc NOMMHOMMasbHbIMU KoscbduUHeH- 
’amM. B yacTHOCTH, OH pacnpocTpaHu pe3ybTaTH! JIMHemaHa Ha OecceseBEi 
byHkuun. 
 Llenaa dynxuus 


8 zit 
. fA) a >; Cn Sar 

pao  - 
laspipaetcs E-hyuKwued, ecan: 1) Bce Kos bunnente! cs npHHaqexKat 
\IreOpauyeckomy mosio AK KOHEYHOH CTeMeHH Hal MOJIEM PallHOHAJIbHBIX 4HCeH; 
’) MOLyM KoOSdcuIMeHTOB C, H BCeX HX CONPsKeHHIX B MOe K pacryT mez- 
@HHee CKOAb yFOHO MaJOH NOMOKUTeMbHOM cTeneHu n7; 3) cyulecTByeT mo- 
WEQOBATEIbBHOCTh HATYPAJIbHBIX UHCEe {Gn}, PACTYWaA MeAVJIeHHeEe CKOJIb yroj- 
iO MaJIOU NOMOKUTEMbHOU CTeNeHH 2”, TAKA, TO UHCA Gy, Cz, R=O0,1,...,n,— 
lelble asireOpanyueckue. 
_ B 1954 r. aptop (°,°) nytem pa3BHTHA MeTOa SureiA ROKa3am TeopeMy, KO- 
DpaxA NOsBONMIa eEMy YCTaHaBJIMBaTb TPaHCLeCHeCHTHOCTh H asireOpanueckyio 
@3aBHCHMOCTb 3Ha4ueHHH E-pyHKuMi B amreOpavuecKHx TOUKaX, YOB/eTBO- 
MIOWLUX JIMHeEMHEIM AuddepeHMaIbHbIM ypaBHeHHAM C MO/JIMHOMMAJIbHBIMK 
Ospuiventamu s0ObIX NOpAAKOB: ag 
OcuosBpuaa teopema. JIycmb cosoxynnocme E-dyxnkyud f,(2),... 
tls fm(Z) seanemca peuenuem cucmemoe us m aunetinoelx Oudbepenyuars- 
ypaeHenuti 1-20 nops0Ka 


m 
Ye = Qi0+ > Way B= loom, 
i— 
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oe . 
Koasppuyuenmo: Komopolx On. bare Lk eat = 
HaAbNole PYNKYUU OM Z, A a— ntoboe aAecbpatueckoe 4UCAO, OMAUUHOE OM HYAA 


u noatocos ecex PyHkyutt Qe, i: ( AC) 
Opllu anzeOpauuecku HesAéeucuMol, weobxoduMmo u Gocmamouno, “Mobo dynKYyUL 


fi (2), -- +) fm (2) Solu an2cOpaud4ecku HesaBucumbl 6 NOAe payuanoners ynKk- 
yuil (°,°). 
IIpu m= 1 us OCHOBHOM TeOpeMb! CulexyeT: 
Teopemal. MHycmo E-qynxyua f (2) mpancyenOenmna Uu AbAAeMCH 
peuleHuem AUHeUHOZO Oudpepenyuarbnoeo ypasHenun 1-20 nops0Ka 


Py +QMy=R, a) | 


zde P(z), Q(z) u R(z) — mnozouneHol, AO ntoboe anzebpauueckoe “cho, omud-y 
Noe OM HYAA U HYAeH MHOZOLNCHA P(z). Toeda «ucao f(a) mpancuenoeHmnHo. 

Sra TeopeMa MoKasbilBaeT, ATO PesyAbTAT Jiuuemaua O TpaHCileHeHTHOCTH) 
3HaucHHi NOKasaTeIbHOM (yHKUMM COXpaHAeTcA AWA mio60l TpaHCcieHeHTHOMY 
E-pyHKIMH, sABsIAIOUeHCA PellleHHeM jiMHeMHOrO AudpepeHuMalbHoro ypaBy 
HeHHA C MOJIMHOMHAJIbHBIM KospuUveHTaMi. 

Jlewm al. ECAuity,) wenn mas mobble KOMMAeKCHbIE 4UCAA, AUHEUHO He3say 

SUCUMbIe 6 NOAC PALLOHAAGHELK Uucen, mo PYyHKYUU en, . ., etm? aneeOpauueckug 
MeSQBUCUMbL 6 NONE PAYUOHAAbHELX PYHKYUL. | 

Tloka3aTembcTBO JIEMMbI BeCbMa IIpocTo H OOILeH3BeCTHO. 

U3 nemmpt 1 MW OCHOBHOM TeOpeMbI CleAyeT Teopema JlvnyemanHa. 

B nactosmei cratbe OyleT 10Ka3aHO, ATO TeOpeMa JIvumemaHa ocTaHeTcs 
cnpaBelMBOH MIA s000K TpancueHfenTHoW E-pyHKun, aBJIAIOUlelca pelle: 
HHeM JIMHeMHOrO AMdepeHUMAaIbHOTO ypaBHeHHA 1-ro nopsyKa C NOJIMHOMHAaJIb} 
HBIMM KosPpHUveHTaMH, NpHueM AaxKe B ycusleHHou cope. | 

Teopema 2. IIycmo E-pynkyun f(z) mpancuendenmna uU sAennemcA pe 
wmenuem aunetinoeo OugabepenuuanroHoed ypaeHenuA 1-20 nopsdxa (1), ede P(z)| 
Q(z) u R(z) — mnozounenbl, A Ay, - « +» Gm — mobole AUNetiNO Hesaéeucimole 
none PAYUOHAAbHDIX HUCeA ANeeOpauuecKUe 4UCNA, OMAULHIC OM Hyneti MHOZO 
anena P (2). Toeda uucaa f (),..57 (Gm) AlecOpauuecku Hesaé6ucumel. Ecaty 
me HU OOHO U3 pelueHut OudpepeHyUuanbHoeo YpAsHeHUA (1) ne seanemcn payuo| 
nanonoll dynkuyuett, mo aucaa f (O4),.-, f(@m) anrzeOpauuecku nesaeucuMmel NPY 
MOObLX PA3ZNUUNDLX aNeeOpaluecKUX YUCAAX Oy, .. -, Am, OMAUMHELX OM HYAA 1 
nyneit mnozounena P(z). | 

Jlemma 2. [Tycmo yeaas mpancyendenmnaa pynkyun nops0Ka p AeAsemM’ 
ch pewenuem ypasnenusn (1) Cc NOAUHOMUANOHOIMU Koappuyuenmamu, a p u q 
cmenenu P(z) u Q(z). Toedap > lup=q—pt+l. 

Ira JICMMa ABJIACTCH UACTHBIM CydaeM OOWIMX pe3yIbTATOB O pelieHHA 
B WeubIX PYHKUMAX JIMHEHHEIX LudpepeHUMabHbIX ypaBHeHH C MOJMHOMMAadIb 
HEIMU KOS PHILMeHTaMH, YCTAHOBJIeHHbIX B MOHOrpadHu Banupoua (°) MeToyo 
Bumana — Bawupona. 

Jlemma 3. Iycme yenaa mpancyendenmnan dynxyua f(z) nops0Ka p Hi 
auue nepeo2d sasemca pewenuem ypasnenua (1) C NOAUHOMUAALNOIMU KOXP 
puyuenmamu W NU OOHO pewueHue ypasHenua (1) He ABAKEMCA PAYUOHAADHO! 
ynKyuell, A O4,.. . ., Am — AOOble PASAUUADIE U OMAULHEIE OM HYAA KOMNACKC 
ole uucna. Toeda ynkyuu y, = f (a2), .. -» Ym = HGm2) anzebpauuecku He 
BQBUCUMbL 6 NONE PAYUOHAAbHELX ynkyull. 

Tlokaxkem slemmy wulyKuneli m0 m. pa m= 1 ona BbInOJHAeTCA BBHA, 
TpancueHeHTHocTH y;. [lpeqnomaraa ee cipaBesIMBOH AIA m — 1, MoKaxKe 
4TO OHA BepHa ja m. JlonycTHM mpoTHMBHOe. Torfa wMeeT MeCTO ypaBHenii 


M= M (41, oeey i) ay tHe, 


rae M — nenpuBogumblit MHOrOweH OT mM TepeMeHHBIX C KOaPpuLMeHTaMH 
MHOTOWICHAMM OT 2, COMepKaIMit Ym. LudpepenuupyA paBeHcTBo (2) u 3aMé 
HAA MOCMe STOTO MPOH3BOMHbIe Y;, . . ., Ym HA paBble YaCTH COOTBETCTBYIOMIM 
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Ot, Q (ay 2) a, R (a, 2) 


(ee PE ea (3) 


i ~ Ye = P (a, 2) Z Pilon 2)ie 2 

MbI HOuy4uHM, 4TO M’ OyeT TakxXe MHOFOWJCHOM OT Yi, .. -, Ym C KOSPPULHeH- 
Tamu — pallMoHasbHLIMH (byHkuHAMu OT z. M’ FenuTcCA Ha HEMPHBOMMbIM MHO- 
rouneH M, Kak MHOrOUeH OT / TepeMeHHBIX, TaK KaK B IPOTHBHOM CJlyyae, 
| uckm04ad H3 WByx ypaBHenuh M = 0 u M’ = 0 nepemenHyio Ym, MbI NOJy- 
UMM Obl asreOpawueckoe ypaBHeHHe B MOJIe PpalMOHaJbHBIX PYHKUMH MexKy 
Yi, -- +> Ym—1, BOMpeKH MpeanooKeHMIO HHAyKUMN. Ho crenenu M u M’ no 
Y1, ---»Ym paBubl. Ilostomy uactHoe oT qenenud M’ na M OyJerT paluonab- 
HOH yHKuMeH. Orciofa culeqyeT, uTO KOS*DUUMeEHTH! pH OMMHAKOBBIX cTerle- 
HAX Yy,---,Ym B M uw M’ nponopuMonambyyl. 

} Ynopsjouum unenpt M u M’ caexyroumm oOpa3som. Crapuiumu cunTaem 
" YJIeHbI OOJIbIIEM CTeMeHH M0 Ym, .. -, #4, A B KAKO rpynne OMHOPOAHHIX Wie- 
* HOB pacnouOxKUM MX B JeKCHKOrpapwuecKOM MOpAAKe M10 9THM TepeMeCHHEIM. 
| Tlyctp 


A@ yity ta... yh 1in<m, ml, k&>l,i=l,....n-1, (A) 


rge A (z) — mHorouen, cTapmmmi uten M. 
TlokaxemM, 4TO HH OHH M3 WIeHOB Bula 
Ae ee, kh = wl, ISign—t, ©) 


Tu 
HevzaV ian, \Wibasee lay shee vee yy Eels 
He moxer BxonuTs B M. Jlonycrum mpoTuBHoe, HW NycTb (5) — OH M3 TaKUX- 


_ unenos. Bauyy (3) umeem, 4To uenamu M’ Toro xe MOpsAyKa, Kak (4) u (5), 
OyyT, COOTBeETCTBeHHO, 
\) 


* 4; Q (4, ; 
[4 a) SO ea el = yin ybomt of, 6) 
t=1 


; iS ka; Q (a; 2) mA fey: ’ 
Ai (z) — A; (2) Sea |e a ares LS, Vega OST) 


i=1 
B custy MponopwMoHnasbHOCTH COOTBETCTBYIOMINX KoadpunnenToB B M u M’ 
| us (4), (5), (6) u (7) nonyaum 


A’ (2) a, Q (a, 2) Aj (z) RS (a; Z) } 8 
Mey kG.) 4, @) P(a,2) ’ ays (8) 


Takikax p < 1, To, no meme 2, p = l up = 4, T. ©. Cremenu P (z) u Q (2) 
| paBHEI. Pa3ssaraad o6e “acTH paBeHCTBa (8) Ha mpocTenune mpoou H CpaBHHBas 
}\ KOS*pUILMeHTEI MPH Z B HYJIeBOM CTeMeHH, NOYYHM Oj = On, j=_n, 470 mpo- 
‘THBOPe4HT YCJIOBHAM JI€MMBI. 

_ Pacemotpum unex mHorowiena M 


an : 
Biyant Unease a (9) 


Tlocne zuddepenuupopanua M, BBuly (3), UNeHI Toro 2%Ke MOPALKA, ITO HM WICH 
(9), MOryT BO3HHKHYTb TOJIbKO H3 WJIeCHOB (4), (5) u (9). Ho sce uenbi Bua (5) 
' paBubt Hysio0. Ilostomy usenom Toro 2%e TOpsAAKA, uTo uw usten (9), OymeT 


tn Q(tn2) ko, (a; 2) 


nn R (on 2) , Le Ne, ESE 
ee 2) — 8 ©) [ & — 1) “ree ay + Pee) 
(10) 
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B culy mponopuHonaibnocrH COOTBETCTBYIOULHX Koa dpuunentos M nu M 
u3 (4), (6), (9) a (10) Haxoju: . 


A’ (2) On Q (On 2) yes Kn bef R (On 2) A (2)_ i BY’ (2) rad 
A(z) oP (pea. ver Wa e) eee Bays . 
oTKya: 
P (in 2) BO + cin Q (On 2) Gey = bnGaR (On 2): (11) 


Ma paneuncrsa (11) cnexyet, YTO pallMonabnas (pyHkuns 


4 B (2/H,) 


apiseTca penmennem ypaBnenus” (1). Ho, sto npoTHBOpedHT YCOBMAM JIeMMbI. 
3HauuT, JIeMMa BepHa JWI Mm, a NO HAAYKIAM MIpH BCeX SHAaYeHUAX M1. 

Tloxaxem Terepb Teopemy 2. BosMoxKubl Ba cilydas: 

1) Ypapnenne (1) uMeeT CBOMM peLIeHHeM pallMoHaJIbHyIO cpynkunio B (2) 
(s yacruocru, mpu R (z) = 0 umeem B (z) = 0). U3 onpenenenua cuenyer, 
WTO Kaxkan E-PyuKUMA ecTb Ueland (PyYHKUMA NOpAAKa He BHILIe NepBOro. 3Sua- 
aut, rio seme 2, crenenn P (z) u Q (2) papubt. Ilostomy u3 ypaBHeHHa (1) 
HAXOJLMM 


f (2) = cexp |—| a dz | 4+ B(z) =A (z)expaz+B(2), (12) 


re cM & — OTIMUHDIe OF HysJA NocTomMbIe, a A (z) — palnonasbnad pyHK- 
MA, HYJIM WH HOsMOch! KOTOpOH ABsAIOTCH HyNAMM P (2). 
Ecau 04, .. +) Gm — JuoOble JIMHeHHO He3saBHCHMBIe B NONe PpalwOHa/bHbIx 
uncel ayireOpanueckue uncia, OTMIAbIe OT Hye MHOorounena P (z), TO, mo 
nemme 1, cbyHKunu e@7,..., e%%m® anreOpanuecku He3aBUCHMbI B TOse pa- 
HMonabuLIx cyuKunit. Tlosromy ua (12) cmenyer, uro f (a42),..., | Gm 2) 
avIreOpav4eCKM He3ABHCHMbI B Moe pallMonambubIxX PpyHkiwH. Ho stu E'-cpyHK- 
IMM COCTABIAIOT pemeHue cucTeMbl LudpepeniMaibHEIx ypaBHenuit (3). Ilo9- 
TOMY, 10 OCHOBHOM ‘Teopeme (npH z= 1), uncuma f (a4),..., f (Om) anreOpan- 
yeCKH He3aBHCHMBI. 
2) Hu ofno u3 pemennit ypapnenna (1) ne aBnaAeTcA paliMonanbuon CyHK- 
une. f (2), Kak E-pynKunsA, ecTh edad PyHKUMA NOpANKa He BpILe MepBOoro. 
3nauut, CCIM Oy, .. +, Gm — MoOble pasiMunbIe are6panueckue 4nCcJa, OT- 
JIMUNDIe OT HyA HW Hye P (z), TO, no Wemme 3, dynKunu f (042), .. ., f (m2) 
aireOpansecKH HesaBUCHMbI B TOE palMonabublx pynKuMu. Torga, kak HB 
repBom cayuae, uncsa f (a4), ..., fm) aureOpamuecku He3aBuCuMbI. 
Yrsepxenne Teopempl 2 ciipaBeVvIMBO, B YaCTHOCTH, WIA PyHKUAH 


io) 
rn 
Z 


2) = >) Ee N=—e—1,—2,..., 


ne=0 

C palMOHabHbIMM 3HaAVeHHAMM Mapametpa A, YAOBJIeTBOPAIONIMX ypaBHeHHIo 
zy’ + (A—2z)y =A. 

Tocnequui pesyrprat nojyaen apropom eute B 1954 r, (°,”). 


Mocxkosckuit rocyjapersennbilt yuupepcuTer Tocrynuso 
um. M. B. Jlomonocopa 10 II 1961 


UATMPOBAHHAS JIATEPATYPA 


A 1C. Hermite, C. R., 77 (4873), %F. Lindeman, Math. Ann, 20 (1882). 
®c. L. Siegel, Abh. Preuss. Acad. Wiss., Ne 1 (1929—1930). * C. L. Siegel, 
'ranscendental Numbers, Princeton, 1949. 5 A. B. WuaaoncKkun, JAH, 100, No 2 
(1955). A. B. UWuanosexnt, Usp. AH CCCP, cep. matem., 23, Ne 1, 35 (1959). 
A. B. Wuazaosncekuit, Tp. Mock. matem. o6m., 8, 283 (1959). ®G. Valiron, — 
Fonctions analytiques, Paris, 1954; 1K. Baa upon, Ananutuueckne cpynkunn, M., 1957. 
1304 


Wornagn Ankanemun Hayr CCCP 
1961. Tom 138, N 6 


AIPOJHHAMHK A 
A. A. MPECCMAH 
' 
h OB HCTEYEHHH PA3PE)KEHHOPO PA3A B BAKYYM 
W3 TOUEYHOrO HCTOUHHKA 
f ([Tpedcmaeaeno axademuxom A. A. Jopodnuyomoim 8 VIL 1960) 
f 
: B janHok sametKe pacnpoctpanenue B BaKYYMe YaCTHIL AOCTATOUHO paspe- 


*KCHHOTO Pasa U3 TONeUHOrO UCTOUHUKA *, pacnouo*KeHHOrO B MVvIOcKOCTH zZ = 0, 
_pacematpuaercs C TOUKM 3SpeHHA pelieHuA ypaBHenua Tuna Diinureli- 


¥ 


Ha — Moxxepa (') c 3aBHCHAIMM OT BpemenH «KosppHuneHTom udpbysnn» 
“pu KPaeBbIxX YCIOBMAX, OTBEUAIOILAX PasJIMYHbIM THIAM B3AKMOseLCTBUA YACTHIL 
\Ta3a ¢€ MMOCKOCTHIO z = 0. 

1. B orcyrersue nockocru z = 0 Bepoatunie CKOPOCTH BbIVIeTA U JIA OT/LCJIb - 

HOH YACTHIUbI 3afaioTca pacnpeyenecnuem Makcpeia ia raga B ucTOUHHKe 
‘ 


eoters dap ae a : 


ere c= V 2kT]/m — HaMOoJlee BepOATHAA TIpH MaHHol Temnepatype rasa 7 
-CKOPOCTb YaCTHL; m — MOJIeKYJAPHbIN Bec “acTuuD; k — noctonnnan Bovwpl- 
MaHa. Mubimu cilopamu, p— 9TO BepoATHOCTD, C KOTOPOH 4aCTHILA, BbIVIeTeBLUAA 
43 UCTOUHMKA, MOMeIeCHHOrO B TOUKe X = y = z= 0, OKaxKeTCH B LapOBOM 
‘ciloe payuyca uM TOMMHOK du uepes exunuLYy Bpemenn. Ogepusno, 4TO yepes 
Bpema ¢ 4aCTUa OKaKeTCA B WIapOBOM Culoe pasuyca r = ut w ToMMMHOK dr = 
=f du c Tou xe BeposTHOCTDIO 


Tr. 


p r? exp — a On (2) 


vy V nce 


- Pa3penus (2) Ha O6bem mapoBoro cuion 40r’dr, NOy4UM BePOATHOCTH Nora- 
JiaHvA paccMaTpHBaeMOK YACTHLUbI Yepes BpeMA ¢ B e/MHHIHDIN OObeM, pacmo- 


NOKeHHMI B Touke (x, y, 2); Tr=Ver+y+2: 


a fee A 


CE ble nV m ctl or 


(3) 


5 

j 2. Ofnako Hauuue nmocKocru z = 0 nenocpeycCTBeHHO 34a HUCTOUHHKOM 
HSMCHUT BepOATHOCTh JocTwKeHHA yacTuueH eMHAMYHOrTO OObeMa B- TOUKE 
(x, y, 2) nyctoro nomynpoctpauctBa z > 0. Ouesuyuo, 4To mIpH a6comorHo 
ae OTPpaxKeHUM “ACTH, rasa OT MocKocTH z = 0 BepoATHOCTh (3) CuJe- 


Ayer yABOuTb 
‘ Ix 2}. 22 
G.f= ——=—— exp | — “45, | : (4) 
| + wy neh L ¢ 
| Ecau B moment Bpemeuu ¢ = 0 spifennsioch N uacTuil K, Kpome TOPO, BCe 


‘WACTHLbI UMCIOT YNOpAMOUeHHYIO MakKpocKonM4ecKy10 CKOpocTh U, noctoAHHy10 


* Vimeetca p BUY UCTOUHHK 4aCTHI, [WIA KOTOPbIX BCE HanpaBIeHHA BbIVIeETAa MOXKHO C4H- 
‘TaTb PABHOBCPOATHDIMH. IIpeqnouaraetca, 4YTO YACTHILbI MpPAKTHYeCKH HE CTaJIKHBAIOTCH MeKy 
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110 BEJIMYHHE M HalpaBsIeHHY!0 BOJIb ocu OZ, To BmecTo (4) cnelyeT SallHcaTb 


2N sh x2 + y? + (z — Ut)? |. ' 5 
p| ta eee va (5) 


U= ay aer * oP 


3ro reoMeTpHYecKH OYEBHAHOe BbIPAKeHHe ABIACTCA PeUICHHeM YpaBHeHHA 
Tuna DitmwTreiina— PoKKepa AA BepOATHOCTH JOCTYHXKeHUA YACTHIeH B OMNpe- 
JeJIeHHbI MOMeCHT BpeMeHH ¢ elunMunoro OOpeMa, PaCMOMOKeHHOO B TOUKE 


(erg, 2): 
og) eee (6) 
af it Pula qt 


c Koappunuentom gubpysun D = ct/2, YNOBJIETBOPAIOULMM HadaJibHOMy YCJIO- 
BHIO 


qt tao = NO (x) 6 (y) 5 (2) (7) 
MW KpdaeBbIM yCJIOBH AM 
GeO MPEE Lae O90) (8) 
0 
[D 5:4 — Ud |zao = 0. (9) 


Ycuosue (7) o3HauaeT MPHOBeHHbIM TOUCUHbIN HCTOUHHK B Hayaue KOOpAH- 
Hat, a ycloBue (9) — ynpyroe oTpaxkenne wacTHIl OT nockocTu 2 = 0. | 
B sto TpakTOBKe MIHOBeHHOe pacripesesdenne BepOATHOCTH MpoueTa 4ac- 
THI, Uepes EAMHHYHYIO MOWAlKy MIOCKOCTH 2 = 2* B @JIMHHILy BpeMeHH 3aniv- 


eo 


weTcA Kak MOTOK OObeMHONM MJIOTHOCTH YacTHI Yepes WIOCKOCTb 2 = 2" 


a 2N2" x2 + y? + (2 — Ut)? 
fee a paces Ua|_.7 enn | — ee ea |. (20) 


2=2" at Vu c8t4 


3ameTum, uTO BEIpaxKenne (10) MoxeT ObITh NoNyueHO MW HerlocpeACTBCHHO 


YMHOMKeHHeM OObEMHOH KOHUEHTpPallMM “WacTHI (5) Ha CKOpOCcTh OCTHKeHHA | 


UMM TwlocKocTH z= 2*, paBHylo 2'/t. 
Ecnu B Havasie KOOpMMHAaT TOMeIeH CTaMOHapHbIM MCTOUHHK C HMHTCHCHB- 
yoctsio N uacTuil B eAMHMILy BpeMeHH, TO YCTAaHOBHBUeeCA pacnipeesieHHe 


OObeMHOM TJIOTHOCTH WACTHIL HM TOTOKa MJIOTHOCTH Yepes MIOCKOCTh 2 = 2° | 


HaxOLuTCcA HHTerpupoBaHuem no ft oT 0 fo oo Bbipaxenuli (5) u (10): 


= | nat = Yoep[-4 (1 — §)] terte(— ZB); (11) 
0 
n= ( nt = 2*F exp [s(1 a =) | i? erfe(— =), (12) 
0 
me P= VxP+y+2"; 
\ tm exp [+702 —(4) |at = 
ee (=) ye, (m — 2)! exp [+ (=) jm—2 erie(— 22). (13) 


1 


2 aes 2 
PU any)’ to npno U=0 (?). 


Tak Kak i"erfic (0) = 
a. N ; 
Fae V xcr? ’ ua 


jana (15) 
4306 


\ 
‘ 


f 


3. pu pemenuu ypapnenusa (6), Kpome ycvoBut oTpaxkeHua YacTHit OT 
MMOCKOCcTH z= 0, MOxKHO paccmoTpeTb CyYaH MOrMOMeHUA YacTH rasa Ha 
miockocTu z= 0, T. e. BMecTO BEINOMHeHHA (9) noTpe6oBaTh, UTOOHI 


qt \zx0 =, 0. (16) 


Yenosusa taxoro Tuna PeaM3SyIOTCA, HANPHMep, MPH BbIAeIeHHH H3 HCTOU- 
-HUMK@ SapsKCHHbIX YACTHIL™, ECM SapsKeHHAA YaCcTHILa MepecTaeT cyilecTBO- 
BaTb KaK TaKOBaA IIpH COMPHKOCHOBeCHHH CO CTeHKOH. 

IIpu otcyTcTsuu MakpockonHMyecKkon ckopoctnu U pemenue ypaBuenusa (6) 
HaXOMUTCA Cynepnosuuivenh B Hadasle KOOPHHAT MPHOBeHHOrO HCTOUHHKA 
cTOKa OJHMHAKOBOH HMHTeHCHBHOcTH N B Bue TONeNHOrO JMNOVIA 


ANS 2 Be sa 
¢ = et exp | — alle leo (17) 
mV mcs ce 
Saecb NV’ = lim NJ, a / — ucuesaroule Masoe paccTosHHe M@KY HCTOUHHKOM 
\ Noo 
+0 


M CTOKOM B Aunoue. [Ipu U =: 0 uckomoe pemlenne nojlyyaeTes B BHAe psa, 
a6comMoTHO.cxofsmmeroca Kak 1/VR 


ay 2N'z x2-Ly-(z—Ut)® PD ea tell | ney asa ae ; 
ie caypaee P(e aa), 8 


peo ee 
bi —— a bo = al ) 5 ; 
(19) 
2(k— 1) 


Okt = “(k + 1) (k-F 2) Ora + Ey 


CooTBeTCTBYIOULHH MPrHOBeHHbIM MOTOK WIOTHOCTH YaACTHIY ywepes NWOCKOCTh 
z= 2" ganumercnH Kak 


n= |- D Ms qt -+ Uqe|._.. _ 


= ot exp [- Ste @ -3t 
yy se aa ae 


B cmyyae cTalMoHapHoro JMMOA BbIparKeHHA MIA o6bemMHOH MJIOTHOCTH 
yaCTHIL HM MOTOKa uacTHIL Yepes PUKCHPOBAaHHyIO MNOCKOCTh 2 = 2 MOryT 
ObITb NOWyueHbI MHTerpupoBannem mo f oT O Jo oo cbopmyat (18) u (20). Yaurpi- 
sas (13), nonyyHM 


RNs? exp — U? (1 = =) {3 i® eric (—v) + 


i>) 


+ 3 (= 1h 


ke=1 


q = Hert c 
it 3 (only b) ea (k + 3)1 #43 erfe (—o)}, (21) 
Rel 


* TIoTHOCTh YaCTHLL CUHTaeTCA TaKOH, YTO KYJOHOBbIMH CHJIaMH MOMKHO mpene6peyb Ha 


_ jocTaTOuHO MaJIOM paccTOAHHH OT HCTOUHHKA. 
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ei deen exp |- ac! a= a) {4! i* erfc’ (— v’) Ea 25 2! i? erfc (—v*)+ 


ma) 


r*8 c2 
Se * 
+3) (Dk be [(e 4.4) i#t4eric (— 0°) [a]? as 
k=1 
as ia (2 + 2) latent eric (oe) [SI ; (22) 
rie v0 = Ualcr; 0 = ORS 
Iipx U = 0 (21) mepexoauT B 
N’z 
4 EV ert ’ | (23) 
N’ 2*\2 


3ameTum, 4TO MOTOK (24) noOmO*KUTeMeH BCIOLy BHYTPH KOHyCa 022 eye 
MW MpOTMBOMOOXKeH TO 3HaKy BHE ETO. 

Or nOmYYeHHBIX BLIPAKCHUM [1A MOTOKA MOTHOCTH WacTHIL Yepes IIJIOCKOCTb 
z= 2° MOxKHO slerKo mepeliTH K pactipefetenHMio AaBeHHA NO MonepedHOMy 
ceyeHuio MOseKyaapHoro noToKa (’). 

TlonyxeHHble it TOUCUHOTO HCTOUHMKA pe3yJIbTATHI, MPOHHTerPUPOBAaHHDIC 
10 HaWANbHLIM JaHHbIM, LalyT pellenue saqaun 06 HcTeyeHuM 3 JIMHeHHOTO: 
UM HOCKOrO HCTOUHUKA, pacnouoxwKeHHOrO B MuocKocTH Zz = 0. 

Aptop BbIpaxkaeT mpusHaTesbHocTb O. C. BepsAnsy 3a ceaHHbie UM 3a- 


MeuvaHHA WH yuacTHe B o6cyKeHHu pesy IbTAaTOB. 


VuctutyT mpukiannoh reopu3Hku Tloctynus0 
Axayemun HayK CCCP 8 VII 1960 


LIMTHPOBAHHAA JIMTEPATYPA 
1A. H. Koamoropos, YMH, s. 5 (1938). #0.C. Bepaaung, A JI. A. Co- 


Koaosckas, Mux.-~puz. xypn., 1, Ne 11 (1958). * X. Ul. Tsan, C6opH. [asospas 
muuamuka, WI, 1950. 
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joxnagn Arxanemun nayr CCCP 
1961. Tom 138, Ne 6 


TFHUPABIHKA 
0. ©. BACHJIbEB 


TIPHBJIMDKEHHBIE YPABHEHWA CBS3AHHbIX KOJIEBAHHM BOJIbI 
MW CYHA B KAMEPAX TPAHCIOPTHBIX CYJONONbEMHHKOB 
MW WJIOSOB 


(ITpedcmaeaeno akademuxom I]. 1. Kouunoti 15 II 1961) 


1. OOosHauum: J, — AIMHa KaMepbl CyMONOADeMHUKA MAM wWw0O3a; Db, — 
WMpHHa KaMmepbl (HH NOAXO_HOrO KaHaia) NO CBOOOLHOH MOBepXHOCTH BOJEI; 
+O, — TOMaib NomepeyHoro ceyeHHA XKUAKOCTH B CBOOOMHOM Kamepe (HIM Ka- 
| wage); J, — AiMHa cygua; 6.— mupuna cyfua MO BaTepAMHMH; WO, — mH0- 
“Ilab MomepeyHoro ceyeHHA NOrpyxeHHOK uacTH cyfHa; W — oObemHoe BO- 
‘JOU3MeleHHe CyLHa; @ — MJOllayb nomepeyHoro ceyeHuA 2KUMAKOCTH; b — mwH- 
PpHHa CBOOOAHOH NMOBepXHOCTH MKHAKOCTH; xX, y, 2 — NOABMKHAA CHCTeMa KO- 
OpAHHAaT, *KECTKO CBASAHHAA C CYMOBO3HOM Kamepolt (och xX HaNpaBseHa BAOJIb 
KaMePbI, OCb 2 — BBEPX, Ha¥aslO KOOPAMHAT COBMELILeEHO C OMHHM U3 BOPOT Ka- 
MepbI); UW, — TOPH30HTAaIbHad COCTABMAIOUlad CKOPOCTH JBHXKeHHA “aACTHIL 
XKHAKOCTH OTHOCHTeIbHO KaMmepbl; jy, j7 — TOPH30HTabHaAd HM BepTHKaJbHaw 
COCTABJIAIONIHe YCKOPeHHA JBMXKCHHA KaMepbl; g — pacxo, mocTynarounit 
B KaMepy Ist03a (MM KaHasl) 4epes pacnpeseUTeIbHYIO CHCTeMy Ha eMMHUUE 
JMB; € — opsHHaTa cBOOOAHOH NOBepXHOCTH 2KUAKOCTH; 1 — OpAMHaTa 
IMOCKOCTH aBaHHA CyHa; No — BepTHKaIbHOe TepeMeleHHe WeHTpa TaxKe- 
CTH CyJHa (OTHOCHTeJIbHO MOMOKeHUA MOKOA); p-— yroul HaKJIOHEHHA CyfHa 
(yrom MOBOpOTa OTHOCHTeEbHO MOMepeyHO-TOpH30HTaIbHOK ocu); S — MOMayb 
MIOCKOCTH wWaBaHud (orpanwuena BaTepuHNeH); H — nposoubHaa merTaileH- 
TpuuecKkad BEICOTa cyfuHa; M — macca cyygua; / — MOMeHT HHepuu CcyfHa OT- 
HOCHTCJIbHO WeCHTPaJIbHOW NOMepedHO OCH. 

2. PaccmaTpuBaad 3alauy O CyJONOAbeMHUKe, MOJOKUB B OCHOBY CHCTeMY 
» flonymlenuii Teopuu AAMHHLIX BOJIH, MBI IpHuin B cTaTbe (") K AMHAaMHUeCKO- 
MY YPaBHeHHIO JBYXKeHHA %XHIKOCTH 


Ane Ou 
=e 8 | se (1) 
MH YpdaBHeHHtiO HepaspbIBHOCTH 
at dn 9 (4) 
Bone or = et dees S 


3yecb 3aflaua paccmMaTpuBaeTca Cc Ooee TOUHBIM YYeTOM BePTHKAJIbHbIX 
‘HW MpOOJbHEIX KOJIeOaHHH cya. 

Ilocxompxy y (x, t) = no (¢) + (x — fo) (4), Tae fo — abcyucca WexTpa 
TaKeCTH cyqHa, u3 (1) u (2) c yyeTOM LONyIeHuA O MasOcTH KOMeOaHU MNoy- 
yaem 


Or do ;s dp = meh : : | 7 
bE +(e + Wee eo lkt Cte © 

Tlomumo ypasBuenua (3), OnmMcbIBarollero KomeOaTeIbHOe ABHXKCHHE WKH 
KOCTH, COCTaBIHeM elle Ba YpaBHeHHA JIA BePTHKAJIbHbIX HM MPOMOJIbHbIX 
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KoueOaHHh cya: 


M + AM amo ae Ay 

M+ AM Ere + Sto eds, (4) 
+A ee. wip (Oe — I) CdS, 6 
a . a 


Ss 


rye AM u AI — npucoequnenHad Macca BOsbI Ip BEPTHKAJIbHBIX KONeOAHHAX 
CyqHa H MIpHCOeLMHeHHbIH MOMeHT MHepIMH Maccpl BOJLBI, 


whe ee } 
i (1 aeryah 

Iipu stom B ocHOBy pacdeTa CHJIOBOrO BOSeHCTBHA XHAKOCTH Ha CYIHO 
HoNOXKeHO MoMyuleHve 06 OTCYTCTBUM BIMAHMA CyMHa Ha pacmpejeienve JaBsie- 
HUA M0 MolepeyHOMy CeYeHHIO XAMKOCTH, T. €. pacnpeeueHHe ylaBseHHA T0- 
ylaraeTCA MpOWCXOAMIMM B KayK/OM CedeHHH MO THpocTaTHyecKOMY 3aKOHY, 
KaK 9TO CJleyeT U3 TCOPHM AJIMHHBIX BOJIH. OnHako yKa3aHHoe JomyiuleHHe HC- 
KIOUaeT 3 PACCMOTPEHUA BIMAHHE THPOAMHAMHNeCKUX CH —— HHepUMOHHBIX 
u temndupyomux. WnepiMonnpie YaHTbIBaIoTCA BBeCHHeM IIpHCOCMHEHHBIX 
macc. Jlemnupyroulwe MoxHO OMYyCTHTb, TaK KaK MOBePXHOCTHBIC BOJIHbI, HH- 
LyUMpyemble TeJIOM, He MOFYT B OrpaHHieHHOM OObeMe 2KHI.KOCTH YHOCHTb 9HEp- 
ruio, 3aTpayvBaemyio Ha UX OOpasoBaHue. Kak M3BeCTHO H3 TEOPHH KadKH KO- 
pa6A, pH BepTHKaJIbHOH KMJIeBOM KadKe COMPOTHBeHHe TPeHHA H BAXPEBOe 
MOTYT CUHTATbCA TIpeHeOpexKUMO MaJIbIMH, OIyCKaeM H HX. 

Ypapnenusa (3) — (5) o6pasyroT 3aMKHyTy!0 CucTemy C HeEH3BeCTHEIMH C, 
Yo ; 
Ilana ynpouenua 3sagagn OyfleM CuHTaTb, YTO NornepedHoe CeYeHHE norpy- 
*KCHHOM “ACTH CYIHa He MCHAeTCH M0 AWIMHE, T. €. HMeeT IMJIMHAPHYeCKY10 cpop- 
my *, mowemy @, = const, be = const. Torga, B CHJly MOCTOAHCTBa nmomeped- 


Horo ceueHud CaMOl KaMepEl, © = @,—O,, b= b,—b, OyAyT KyCOdHO- 
OCTOAHHBIMH (pyHKUMAMH oT x. Cuctema ypaBHeHult (3) — (5) npumeT BHT: 
Ome o) 60G le ORE : 

Se bin a on ea (6) 
le 
M’ do 
a wee eo \ Sax; (7) 
ly 
I & ¢ 
(00) 
hy 
rie o6o3HayeHo 
0, OS Meanie 
od a ae ; 
Mo)=) in @ + (x—b) wt), A<x<h, 
0, le cee x < l,, 


ge dei Mi eM LAM ol ed ee 


° 


[paHwunple yCJIOBHA B KpaHHHX Ce4eHHAX KaMepbl 


, 06 (0, t ; Oe tls) 
0.1) 9, j 4 gr Ble _ 9 ) 


x 


ae 


O6o3Hauum 6, ub na yyacrxe (0, /1) uepes Gi, w1 w 1, Ha yaacTKe (li, l2) — 
yepe3 C2, @2 HW b2, Ha yuactKe (/2, J.) — aepe3 Cs, w3 u bs. 


ok 
Jia KpyMHbIX H CpeqHHX peuHbIX CyQOB STO AoNymeHHe 6NH3KO K MeHCTBUTCBHOCTH. 
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- YcoBuA COMNPAKeCHHA B IPOMe*KYTOUHbIX CeCYCEHHAX HANHUICEM B Buse 


I . . , 8; (Lt a CR: 
:(1,t)=Gr4i (lz, 1), 0; | i ang ae = O7-41 [ict e’ ae ‘| 


q | fs (10) 


Ec B HauaJIbHbI MOMe€HT BDeCMCHM XKUTKOCTb UW CYTHO HAXOAATCA B COCTOR- 
HHH OTHOCHTCJIBHOTO ITOKOA, HadaJIbHbIMH YCJIOBHAMU OyAyT 


Oe CVPR anleale = p (11) 
DO ee (12) 
CORSA py CLAUS A (13) 


TlosyaeHHas CucTeMa ypaBHeHHl XapakTepH3yeT CBA3b MEKLY KoMeOAHHAMH 
| KUAKOCTH HU KoWeOaHHaAMN cyfHa. YpaBHeHue (3) omucHIBaeT KONeOaHHA *KUI- 
KOCTH, HO C yueTOM KouIeOaHul CyfHa, TaK Kak BKUOUAaeT Yo Up. YpaBHenus (4), 
(5) OMHCbIBaIOT BEIHYKJeHHbIe KOMeOAHHA CY[HAa, IIpwuyeM BHIHYKalomiMe CHIBI 
ONpeAeAIOTCA KOMeCOAHHAMM BOAHOK moBepxHocTy {f). 
_ YckopeHHoe ABYXKeHHe KaMepbI HEMOCPeACTBEHHO BbISbIBAeT KOJICOAHHA KU I- 
KOCTH. OHH, B CBOIO O4epetb, NOOyxKAaloT KoNeOanua cygHa. Ho KoueOannA 
YKMIKOCTH He OCTAIOTCAH He3aBHCHMBIMH OT KOJIeOaHult CyMHAa, a HCIIbITbIBaIOT 
oOpaTHoe M BeCbMa CYUIeCTBEHHOe BIMAHHE NocueqHUX. Takum OOpasom, B pac- 
-CMaTPpHBaeMOl 3afaue MbI HMeeM JleJIO C THIMUHBIM CIy4aeM CBAZAHUBIX KOvIeOa- 
HUH. 

3. Tloqo6upim xe 06pa30M MOXKHO YTOUHHTD IpHOJIM2KeHHY!O MOCTaHOBKy 
3aadu O KOeOaTeIbHBIX Mpoleccax B KaMepax H NOMXOMHbIX KaHaJAaX IJIIO30B, 
AaHHy!0 aBTOpoM B cTaTee (?). AHaIOrH4uHO MIpeABILYINeMy BbINOJHAeTCA BbIBOL 
CHCTeMbI OCHOBHBIX ypaBHeHH 3aauu, KOTOpas MOET NPHMeHATLCA IPH aHa- 

_gu3e ycOBMA OTCTOA CyJOB B KaMepax IMJI1030B JIA HaMOOsee BaKHON B Iipak- 
THUCCKOM OTHOLICHHM HavasbHOM CTA HalOJIHeHHA KaMepbl, a TIpH aHaJuse 
yCIOBMM OTCTOA cCyfOB WH KoNeOaHHH ypOBHA B MOMXOAHbIX KaHaJlaxX — B Te- 
yeHHe BCerO MepvoOla WI03s0BaHHA. YpaBHeHUA MpHTOJHb Kak JIA pacnpesle- 

_JMTe@IbHOH, TAK H JIA CocpesoTOUeHHOM CHCTeMbI THTAaHMA WHO30B. B oTiH- 

uve oT padoTs! A. B. Muxaiinona (*), pv BbiBose ypaBHeHHH KoJeOaHHh BOJbI 

TEOPUA [IMHHbIX BOJIH IIPHMeCHACTCA B YMPOMLeHHOM Be C MCMOJIbSOBaHMeM JIH- 
HeapW30BaHHbIX yPaBHeHHH, HO 3aTO 3HAaYTeJbHO OO/Iee TOUHO NPOUSBOMMTCA 
yueT KomeOaHHi cylHa. 

TIpuMeHuUTebHO K YCJOBUAM B W103axX BMeCTO ypaBHeHua (3) HMeem 


f a7 Oe 
oe 4 0. [AM 4 (x — 1) P| <8 a (OR) + ae (14) 


Oi dt? dt? 


Ypapunenua KomeOannit cyaua (4) u (5) ocTaioTcs B cule (y’ = y). [panuuupie 
YCMOBUA, YCOBHA COMpAKeHUA WH HavabHbIe YCMOBUA COCTABMAIOTCH aHa- 
JOFHYHO Tpesbilyilemy. 

4. Tlpu pemienuu ypapuesuit (4) u (5) HeOOXOMHMO 3HAaTb BeJIMUMHY MpH- 
COCIMHEHHOM MAaCCbI HKHAKOCTH JIA cya, HaxofAlerocH B KaMepe CyMOxo,- 
HOFO COOpyxKeHuA. Sta 3aqaya BaxKHAa WA aHAIH3a BeEPTHKAIbHbIX HM MPOAOVIb- 
HBIX KOeOaHHii cyOB Kak B CyMOMObeMHUKAX, TaK HB wttosax. Tlomepey- 
HbIe CeYeHHA CYMHA HW KAMePbl MOXKHO CUNTAT MPAakTHYCCKH 61H3KUMH K TIps- 
MOYTOJIbHBIM. IIpu6uvKeHHOe peuieHve ObIIO BbINOJIHEHO aBTOPOM Ha OCHOBE 
NUMOTesbI mOcKoro OOTeKaHHA, TipHuem KONeOaHHA wiInaHToyTa cyHa NpH- 
HUMAIMCb BepTHKaJIbHbIMA H MAaJIbIMH. Onpesesene noTeHUMaga CKOpocTH 
NpousBeseHo MpH MpHOWxKeHHOM yCJIOBAM Ha CBOOOAHOM MOBepXHOCTH: MoJla- 
raeTca, 4TO CBOOO{HAA NOBeEPXHOCTb COBepiidaeT KoleOaHHA, OCTaBaCh TOpH- 
“sonTanbHO mo WMpuHe. STO OGOCHOBIBAETCH MaJIOCTbIO HaCTOTHI KovleOaHuit 
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cylHa, a TaKxKe MWMPHHbI CBOOOMHON NOBepXHOCTH B CpaBHeHHH _C OCaKOH CyA- 
na. Takum o6pa3om 3aqaua mpHBoxuTca K 3aqaye Helimana 11a o6slacTH, HMerO- 
eli MOJMFOHaIbHYIO (pOpMy. 

JA BbIABIeCHHA SHAYMMOCTH IPHCOeMHEHHOM MaCCbl MHTepeCHb! Ba M0- 
JOKeHUA CyAHa NO WIMpHHe Kamepbl: a) Kora OHO IPHCJIOHEHO K OopTy KaMepbl, 
6) Kora OHO pacnomaraeTcaA MO OCH KaMepbl. IIpu mpouux paBHbIxX yCOBUAX 
B TIepBOM CJly¥ae UMeeM HavOosbulee SHAYeHHe IpHcoeqMHeEHHOM MAaCCbI, BO 
BTOpoM — HavMeHbinee. Jat MHTerpHpOBaHHA ypaBHeHHA Jlanmaca B 9THX 
cryyaax Obl UCMONb30BaH asropHdM Ipapna (4). Uncnenubie pacueTbl 10Ka- | 
3bIBaIOT, UTO y2Ke BTOPoe MpuOuMKeHMe MpakTH4¥ecKM CoBMayaeT C MepBbIM. Ff 

Ip MpOv3BO/IbHOM TOJIOXKeHHH CyMHa MO WIMpHHe KaMepbl MOKeT ObITb 
MCHONb30BAH MeTOL ceTOK (Takve pacueTH OLIN BEINOHeHbI B. M. Jlappentpe- 
BOH). . 

V3 uucyleHHBIX pacueToR cylelyeT, ITO MHepIlHA CaMoro Cy/Ha Mp eFO KOUe- | 
6aHuAX B KamMepaX CYJOXOJHBIX COOPyKeHHH OKa3bIBaeTCA He€3H aUNTeJIbHOM 
110 CpaBHeHHIO C HHepivell *KUAKOCTH, BOBseKaeMOH B KoMeOaHUs. 


VUncrutyT ruypoyunamMuKku TocrynHso0 
Cu6upeKoro orgenenua Axkagemuu Hayk CCCP 6 II 1961 
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ceptauua, Mock. umx.-crpout. uuct., 1957. 4 JI. B. Kan toposuy4, B. H. Kp ue | 
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Hornzagm Akanqemun HayK CCCP 
1961. Tom 138, N 6 


MEX AHHKA CITJIOWHOH CPEJIbI 
| eet 
" r. W. PYPEBUY 


t K TEOPHH KOJIEBAHHA MAJION AMIMJIATY Jbl 
; (ITpedcmasaeno axademuxom A. IT. Aaexcaxdposoim 17 IX 1960) 


IIpu pacnpoctpanenun Kone6anuii manol aMIVIMTYIbI B MeTaJax, TOPHBIX 
, MOpoAax, HOPraHuyeCKUX CTeKMAX, BbICOKOMOMMMepax HaOmOLaercs mpaKkTu- 
WecKad HE3aBMCHMOCTb JorapudMuyeckKoro ekpemMenTa 3atyxanua A or uacto- 
Th KoueOanun f *. Sto aBmeHue MOxKHO HCTOJIKOBaTb, YUUTHIBAAH, UTO B oOc- 
| HOBe CBOE 3aKOHOMePHOCTb HETyYKOBCKOM eopMallun He 3aBUCHT OT creln- 
UKM MUKpOcTpyKTypHI pasiMuHEIx Ten **, [yKopcKue jepopMaiwu e, (cBsa- 
3aHHble 3aKOHOM ['yKa C HanpsKeHHAMM 6,) OMpeeNAIOTCA OTKIOHCHHAMH B 
_AaHHEIM MOMCHT CpeqHUX PaCCTOAHHH BAONb COOTBETCTBYIOMIMX TaBHBIX oceii 
MemIYy COCeRHHMH CTPYKTYPHBIMH e/MHMILaMH Tela (AaTOMaMM MIM MOvIeKyJIaMu) 
(OT PaBHOBeCHOrO PaCCTOAHUA, COOTBETCTBY1OIero OTCYTCTBMIO Harpy3Ku. He- 
TYKOBCKHe xe JepopmMaluu «GecKoHedHO Masioroy (mMakKpocKonuuecKn) lap au- 
Aenenuneya Tea — CeMCTBHe H3MeCHEHHA C TeYeHHeM BpemenHH Uncen m1, 
M2, Ms YKa3aHHbIX CTPYKTYPHBIX EAMHUI BLOb ero peOep (pH HeH3MeHHOCTH 
ux OOwero uncna M = mimems B mpefetax napasimenenunena), uto MaKpo- . 
CKOMMYCCKM BbIpaxKaeTcA B COraCOBaHHOM M3MeHeHHH JIMH 9THX peGep. Vs- 
_M€HEHHE HCE 111, M2, Ms MPOMCXOAMT B pe3ybTATe NeperpynmupoBoK pas- 
HOOOPa3HBIX JJIEMCHTOB MUKPOCTpyKTypbl Tea (alee HagbiIBaem UX MHKpoua- 
CTHIaMM WIM MpocTo yacTHaMu), OOpasyembIx aTOMaMM HM MosieKysiamu. IIpu 
9TOM MeHAeTCA HW OObEM Mapadenenunela B pe3yJbTATe H3MCHEHUA MIOTHOCTH 
yiakOBKH MMKpouacTul. OcoOeHHocTH MexaHH3Ma MX MeperpynmupoBKu MHO- 
rooOpasHbl MW Pas/IMYHbI y pasHUHbIX Te (Mbl paCCMaTpHBaeM TOJIbKO Mare- 
‘pHavIbl, MpakTH4YeCKH OJHOPOAHIe HM MB3OTPOMHble, HAaxofAUMecA B TBEPJOM 
‘cocTosHHM). OHaKO MaKpocKomMyeCKHH pesybTaT MeperpyunMpoBoK MUKpO- 
(4acTHI, OyfeT OAMH HM TOT 2%Ke: H3MeHeCHHE Pa3sMepoOB dIeMeHTapHOro napawuie- 
Jienunena Teta. [leperpynnuposku MukKpouyacrTuy (9THM O6uLMM TepMHHOM 0G6o- 
3HawdaeM HW UX CMeLICHUA, M Wudpy3vouHble «MepeCKOKU» CTPyKTYPHbIX eAMHUL, Hi 
Tak Ha3biBaeMble JMCOKalMU M Mp.)— cleqcTBue hyKTY aM TenOBOL SHeEpruH, 
TIPHBOAAWAX K HOBOMY pacrosloxKeHHIO COCeAHHX MUKpOUaCTHIL C MeHbIUKM OT- 
KJIOHCHHeM CpeAHUX PaCcCTOAHHH MexKAYy OOpasyIOllMMH HX CTPYKTYPHbIMU eNN- 
HUMaMA OT paBHOBeCHOrO (HM C BbIJeJIeHHeM COOTBETCTBYIONMeH ynpyroi 9Hep- 
run). 
' YcpesHeHHOH MOseNbIo 3leMeHTapHoro OObeMa Tera, IpHBOAueli K TOMy 
OKe MAKPOCKONMYeCKOMY pe3yJIbTATY, MOKET CJYKUTH CUCTeMa O/MHAKOBbIX 
WacTHI, COCAMHeHHEIX YIIPyrHMM CBASAMM, IIPM4YeM BpeMaA OT BpemeHM cocel- 
‘Hue YaCTHUb! MeperpynnupoBplBalwoTca K paBHOBeCHOMy pacnomoxennio. Ecam 


* B cpogke gaHHblx (1), MOATBEPKTaloulHX OOMIHOCTb 9TOH 3aKOHOMePHOCTH JIA WIHpoKoro 
Kpyra MaTepHavion, JemaeTCA HCKIOUeHHe JIA CeppOMarHUTHBIX METAJIJIOB H BLICOKOMOJIHMepoB, 
MOCKOMbKy JIA HHX CUMTAeTCA THNMUHOM 3aBHcuMoctTb A oT f/, XapakTepH3ylomlancA HaHuHeM 
MakCuMyMos A mpu coorseTcTBytomnx f. OHaKO, uCcCIeLyA 9TH MATEPHasIbI, OObI4HO MTHOPHpyloT 
SaTyxXaHHe, HaOl0faemoe, HallpHmep, B G-2Kee3e, CBOOOLHOM OT IIpHMeceli, Kora A BecbMa 
Maio 3aBucuT oT f (2). Uro KacaeTcA BLICOKONOMHMEepOB, TO, Hallpumep, B (*,4) MoKa3aHa MpakTH- 
ueckas He3aBucumoctTs A oT f 1A NPOFOMbHbIX, MOMePeUHbIX HW p2/ICEBCKUX BOJH B MOJIMMETHII- 
ee chris B To %e BpeMa pv OOMbUIMX Harpy3Kax, KOra CKa3bIBaeTCA CilelupukKa MaKpo- 
ONeKYAPHOH CTPyKTypbl MOMMMETHIMeTakpHsaTa, NolyyaioT 3aBHcumocTb A oT f ¢ HaJM4HeM 
aKCUMYMOB H MHHHMyMoB A. 

** TJombITKH MHTepmpeTalHH Mao sapucumoctu A oT f Jeamuch MH Ha OCHOBe ApyrHux 
HCXOJHBIX MpeqnocpwiokK (Hanpumep (}, *)). 
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HOJMHOCTbIO TepAIOT CBA3b C npexkKHAMH MOJOwKeHN AMY, 


OHH 
oOp aTuMbie (octaTouHble) LeopMallHH focr,n- Torja W3 MOseIH CulelyeT ha 
db oer n (2n “= 0, / 3) 
a n = 1. 2, 3), 1 
dt Jock ( ( ) 
3 
rye 9, = yen. B (°) BpipaxkenHe (1) mousy4eHo 6e3 yueTa TOFO, 4TO B aKTAX 


n=1 
fleperpyinmupoBKH yuacTByeT pasmmunoe unco “acTHl B 3aBHCHMOCTH OT 
gueprun (blykTy anny U. Ecnu xxe yaTem 3T0, TO MOuly4HM 
NU, 
Bocrn _ ( [“S eu Jex {— pau Ooh (2) | 
dae Pr cae ep RO | ky’ | 
Uy 


rae Uo — 3Heprua, 3aTpayMBaemadl B cpeiuem Ha OfHYy YacTHIly MORGAN, yua- 
cTBYIONLyI0 B MWeperpylNHpOBKe, bk — nocrosuHad Bovibiimana,  — Temmepa- 


typa; N — 4HcJIo BCex yactun Mosesiu. BBola je id Be 4) ((U—Uo)/k8}, 
mpeodpasyem (2) K BHAY 


co * + co 5 * 
de oer,n te \ deoer.n AT ger \ Cian 0,/3 AT oer (3) 
e at el eae i eee fet 
T oct Toct 


(3,eCb MOMKHO 3aMCHHTb NU» waco). Takum oOpasom, d&ocr.n/dt eCTb CyMMa 
cKopoctett (@n — 9,/3)/Tocr, PACHPeACJeHHBIX M10 ppemeHaM peulakcallaH Tae 
c nnorHocte1o WT ocr, YTO, KAaK BUAAM,— HemocpesCTBeEHHOe CueACTBHE 60JIbI- 
MaHOoBcKOrO pacipefesieHiA alyKTyalM m0 SHeprvaM. Tlockoupky B (3) 
e, — 9,/3 He 3aBHCHT OT Tocry WHTerpUpoBaHue aerT IIpexHUH pes y/bTAaT (L)a2 

Vnaue o6cTouT Jeso c cocTaBAIoMlen Cy HeryKOBCKOM JeopMallHM, ABJIAIO- 
welica cuekeTBHemM dulykKTY ani Masloit 9HepruH, He MOFyULAX BbISBaTb HeOO- 
paTuMble reperpymmupoBku, HO OOyCOBIMBAIONLHX BeCbMa MaJIbI€ oOpaTHMble 
CMCLIGHHA MMKpOacTull, CBASAHHBIC C gaTpaToH SHepruu Uyy K Uo Ha 4a- 
cTHILY COOTBeTCTBYIOULeH ycpeiHeHHOW MOeJM, yuacTBy!0ulyo B akTe CMeLLe- 
uuii. Ha3o0pem @y OCHOBHOM cocTaBusiomel edpopmMaiuu yipyroro mloculejen - 
CTBHA. Ona, B OTMM4He OT AONOJHUTCDHBIX (<OJHOKOMIOHEHTHBIX») cocTaBJIA10- 
LINX, O6yCoBseHa He cMelMpHyecKMMH tbakTopaMu HeOsHOPOAHOCTH (puMe- 
camu C unu N B xeJle3e, POJIbIO MaKPOMOJI€KYJIAPHOH CTPyKTYPbI Hetsa an 
a IIpHCYULMMU BCeM TBEPAbIM Te/TaM HeCOBepIIeHCTBAMH KOHTAKTa MUKpoOUacTHIL. 


QTHM HeCOBepuIeHCTBaM COOTBETCTBYeT npakTHueckH HenpepbIBHBIM CMeKTP | 
3Hauenuit U (B unteppate Uyjy CU < Uo), HEOOXOAMMBIX JAR YNOMAHYTEIX ff 


BLIINe MaJIbIX CMeLLeHHi MMKPOUAaCTHIL (BOSMOMKHBIX BCJEACTBHE ykKa3aHHbIx 
HecoBepiieHcTB KoHTakTa). Ilocme CHATHA BHewHel Harpy3KH Ha WIeMeHTap- 
ubIit OObeM Tesla, OXBATHIBAIOLIMi MMKpOUaCTHUB, OHH BO3BpaulaioTcaA MOT 
jlelicTBMeM “OOpaTHbIX HalpsKeHHM Oy,n (12) m BCsIemCTBHe TeX %Ke blyKTYy aun 
ec U < Uo K MpexkHeMy PpacMmOJIO*KeHHIo. Tian dey n/ dt anasorM4Ho Mpenbity- 
wleMy MOJlyaKM 


a TM fia # dr. 

Crit wl dt Ns evn y - 

wa | (“e| Bhs pes, O98): (4) 
y ata 

* Hanucas, uro cya (¢, —-0,/3)/Tocr ¥ 4e_/ at panna den | dt (nomHoii cKOpocTH 


JehopMallun), TMouy4yuM (BEIPasHB e, Yepe3 6,) TPeXMePHOE ypapHeune Makcpeda. Oxo pit 
yyete 3aBucHMocTH 7',.. OT S, MOKeT CYKUTb OCHOBOM JWId pelleHia wupokoro kpyra 
gaqat COPOTHBJeHHA MaTepHasoB M PHupoMexaHUKu (8-10). K BbIBO.Y ypapnenult Koue6a- 
HU MasOi aMMIIMTYAbI OHO He IpHMeHWMO, TaK KaK B Cayuae MaJIbIX G, SHaveHHA Tog 


y teJl B TBEPAOM cOcTOAHHN HacTOMAbKO BeJHKH, 4TO E,.7 TpakTHueckhi oTcyTcTByeT w pe- 


ulaioulee 3HaueHve (B 3aza¥ax aKYCTHKH H CelicMHKH, Tye CyUleCTBeHHDI BecbMa Mavibie Mepe- 
MeWleHin TOYeK Tesla) mpHoOperaer paccMaTpHBaemad Mawee qepopMalna ey (a TakxKe B OCO- 


ObIX CyuaAX — JOMOAHUTeMbHBIe cocTaBumOUINe ePopMallvH yipyroro nocseqevcTBHs). 
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TO BO3HHKA@IOT He- — 


ia 


ne Tu = Tyexp {(Uo — Uy y)/#8)  (npwaen UolUo,y S>1 a In (Py/Ty) Ss 1, 
a ee ONpeleaetTca 143 


* 


dey =p Bn — 8/3) — Hy (Cyn — Oy /3) KO Pea Oe, (5) 
‘si Ty (w+ py) BT OU Sy at 


3 
* 2 pe A 
racy == si “yn, W HW K — ryKoBckwe Mo_yaM CaBHra UH OObeMHOFO pacumupe- 
=1 


HHA; by Hu Ky — COOTBETCTBYIOUIHE PelaKCalHOHHble MOYJH, KOTOpBIe mpey- 
MowaraeM He 3aBncauluMu oT Ty *. B eayuae MpaKTHYeCKOrO OTCYTCTBHA py- 
TUX COCTABIAIOUNUX Wepopmaunu de,/dt = de,/dt + dey ,/dt. U3 storo ypas- 
HeHUA (mpeoOpasoBaHHoro kK oOuLel cucTeme KOOPAHHAT), BbIPasuB &, yepes 


MepeMeieHHA U; H YYMTHIBAA ypaBHEHHA JBUKeHUA, a TaKxe (5) u (4), mouy- 
4UM 


2. thar eee 
” 


er 


? EE ESS. TT 
Q 
S 
at 


3 2 ; t Ds ee Pay a 
eee | lw ef ae Sf eg aa Ou; K 26, 
7 am TR | Aes t\ exp | prea (a » Fax, | 4 + 


t 
G Gté > GE) x #6, a } ; 
‘ sé K exp iE iT, exp iRP, | it Ox; dt |ae (i= 152, 3) o 


(umeeTca B BHAY Cpeqa, 20 BOSHHKHOBeHHA KOsleOaHHii HaXO_AULadca B paB- 
HOBCCHOM COCTOAHHH, KOFJa BO BCeX ee TOUKaX Oo, = Ogio B (6) onepa— 


OOBIYHbI€ = BENMYMHBI, a cipapa & = 7, / PR = Cn Tee ye 

we ue G — K fee = R a / . 

= : z p= te Hu Ky = Ky/ R — 9T0 cymap- 
(+ u/BAR ’ 14 K/KGR My = py / y y/ j Pp 

Hble (OMpefensemple u3 MaKkpocKOMMYecKOrO omEITa) peakCallHOHHBIe Mo- 

aAyau **, 


a 


aegis 


My/ uw Ky/K makpockonnuecku XaPaKT€PH3y1OT CTeMeHb KOMMAKTHOCTH yra- 
KOBKM MHKPOU¥ACTHIL, OMpeeNAIOMy!IO MpeseNbHO BOSMOXKHYIO BeMUHHY Ux 
OOpaTHMBIX Her YKOBCKHX CMeUleHuit (TeM MeHBbUTyIO, YeM Gombe L/w u Ky, /K) 


eS a od 


* (5) werko nNoayunTb Tem xe myTeM, 4TO HW ypaBHenve (3.4) B (22), ormnuatomeeca oT 

(5) orcyteTBvem Kpalixero uviena clipaBa, KOTOpbIii oTMaqaeT, ec MOxKHO mpeneGpeun pe- 

WlaKCaMMOHHBIM H3MeHeHHeM OObema. Ilocnegquee B (3") He yunTEIBamocD IOTOMY, TO TaM 

paccMaTpHBanach Takada OHOKOMMOHeHTHAA Ae@opMaluA ynpyroro nocaegetictBuA &., KOTO- 

| pax onpegenserca HacTombKo GowbuIuM pedlakCallHOHHBIM H3MeHEHHeEM POpMbI 3/IeMeHTAaPHBIX 

| oObemosB Tega, uTO HePyKOBCKHM H3MCHCHHeM HX MIOTHOCTH MOMKHO IpeHeOpeyb, B TO Bpems 
f KaK B CJlydae @, paBHO CYyIeCTBeHHO HM TO HM Jpyroe. 


Tt B (#4) mbt own6ouno nomaraau, uto u3 ypaBHeHus Jaa €y Ip mpeneOpexUMo MawioM TO 


| CPaBHeHMio C MW peslaKCcalHOHHOM Mogyuie (Tora OHO (opMasbHO copmagaer c (1)) caexyror 
i yPaBHeHHa CelicMu4ecKHX KoNeOaHuit. Ha caMoM Aese MpM HX pacnpocTpaneHuH pewiaroulylo 
_ POab urpaeT e,. OHako B HEKOTOPBIX 3aa4aX AKYCTHKM TBepZorO Tela &, MOKEeT UMeTb 


eo aaa 


y 


| CyleCTBeHHOe 3Ha¥eHHe, HM ypaBHeHie (0) (c 3aMeHoOTi ey n Ha fo a) B 2THX CJly4anxX MpiMe- 


5 
| 
a M HemocpejyCTBeHHO; HalipHMep, H3 Hero CJleqyioT YypaBHeHuA pacipocTpaHeHHaA Kove- 


GaHui B cTamu. C yueroM 3aBHcuMOcTH BpeMeHH pedakcaluu OT 5, OHO MpuMenumo 
M K 3afa4¥aM COmpoTuBseHiaA Matepuavos (2%). 


+S Ren by / p> ul Koh kK S 1, to Oy B (6) onycrumMo B nepBoM mpu6umxKeHHH 
3 


| }8amMeHatb Ha § = oa du, /Ox;. B o6ujem xe cayyae 9, onpenennetcx M3 TeX *%Ke COOTHO- 
i=1 
WeHHH, U3 KOTOpbIX BbITeKaeT (6). 


uTeM CaMBIM BeMuMHbI ey HA. B matepuanax npakTHgecKku MAKCHM&JibHOM KOM- 


f * * 
aKTHOCTH, HalipHMep B MOHOKpHCTaJJIe KBapla, Id KOTOPOFO Py’ Ie 
pecbMa BeUKH, Hapsly C HHYTOKHOH peswuHHol ey (14), BeCbMa MaJIO H 3aTY~ 
xanne. Jipyroli mpumep: Ha TIOBEpXHOCTH SeMJIM y “PBIXIIBIX» nopoy THNAa PIM 
A muoro Govupie, 4EM Y «KOMNAKTHBIX» (KpuCTaJIMYeCKHX U MeTaMOp(pH30BaH- 
HBIX OCAJOUHbIX), HO Y2Ke Ha rayOune 2 —3 KM, Tle BCe NOPOAbI CTAHOBATCA KOM~ 
TaKTHBIMH, 3HayeHua A y Bcex Nopon cONMKAIOTCA, a OTHOUMeHHe CKOpocTeit 
TIPOMOJIbHEIX WM TMOMepedHBIX BOJTH V,/V, cTaHoBuTca 61H3KUM K TYKOBCKOMY 
(1,7—1,9), B TO BpeMa Kak Ha [lOBepXHOCTH Y PbIXJIbIX MOPOA OHO MHOTO OOJIb- 
we. OJHOBpeMeHHO MeHAeTCA H AlAs: ot Ap/As > 1 y KOMMaKTHEIX MOpos 
yo A,/A,< 1 y PpbIXJIBIX. ‘ ) 

Bce paccmoTpeHHoe BbiTeKaeT U3 (6). Ilyetb, Halpumep, R=) 20a 
= 10-8cex.,py/p SS 1. Torga us (6) nph 9=90,= 0, MOAcTaBAd Uy — 
= Uy exp {(iks— Os) x1 — i2njt}, THe Os= A,f/V; — KosbpuunenT 3aTyxa- 
HUA TIOCKOH oMepeyHO BOMHBI, MOJTYHHM, “TO A --0 xax npu f > 0, Tak 
w mpu f > co, HO B poMexkyTouHOH oOuacTH — B MHTepBawe vsMeHeHua 


ua 9 nopayxos (10? < If < 10? rn) A.= ny/2R py, T. €. pakTuyecku 
we 3aBucuT oT uacToTsl. IIpu Tex 2%e yCIOBUAX 


A bo 
2 at (7) 


y 


re Vv — TYKOBCKH KosppulMenT Tlyaccona. EcTb OcHOBaHHA ToaraTb, TO 


ecu py/pS>1, TO1< (KIKy) Qy'p) <3 4e Bre. A,/As >> 1. Tipu 9ToM 
Veal (ss Qu)/pli2. OOpamaich K CMYYaIO «PbIXJIX> MaTepHaJiOB, T0- 


qOwKUM Jia KoHKpeTHocTH Ty = 10-*cex., Roa Ke 0,0, Deth == 
— 9.10-2, v = 0,2. Torga us (6) B uATepBase 10-2 << 2nf < 10° rn Hatizem 
(yKa3aHbI COOTBETCTBEHHO HavOONbINMe H HaMeHbIIMe 3HadeHH«) Vp/Vs= 
pA 3 Np Ag OD, V, = 2/0350 xm/cex, A,c¥ 0,2—0,8, TO 
6IU3KO K LaHHbIM HaGMOLeHHH Int Nopoy Tuma PMH Ha rilyOHHe MepBbIx CO- 
TeH metpos (°). Cmetudpuyeckue (bakTOPbl MOryT BUOW3MeHUTb Kak CBASP 
mexiy A u f, TaK HM BCIO 3aKOHOMEPHOCTb pacnpocrpaHeHua KosleOaHult a 
Omwako OYeBHLHO, YTO NOHUMAHHe OCHOBHOM 3aKOHOMeCPHOCTH oOsleruuT HW yAc- 
HeHHe pou crelMMyecKUxX cakTOpoOB. 

3ameTuM B 3aKslO"eHHe, YTO H3 HCXOAHBIX TpescTaBlenul, U3 KOTOPBIX 
ppiteKaet (6), MOXKHO, NO-BHJMMOMY, NO/YYHTb H OCHOBHYIO 3aKOHOMepHOCTb 
pacnipocTpanHeHua KouleOaHHit B AKUAKUX Cpetax, “TO CBA3AHO C YYeETOM Eocr- 


Uucruty? @usuxu Seman um. O. 10. mugra TloctymHuio 
Axagemuu HayK CCCP je 131K oG0 
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_ * Crenyer imeTb B BAY, YTO TIpH BbIBOTE (6) He yUHTbIBaloTCA TemiepaTyPHBIe atpbeKTbI 
(0 paccmaTpuBaeTcs KaK MOCTOAHHAaA); B YACTHOCTH, POJb TeMJONPOBOAHOCTH, KOTOPaH MOXKeET 
CKa3aTbCA B OMPCWENeHHBIX YCOBUAX, Tpe6yeT OTAebHOrO paccMOTPeHHA. Kpome Toro, Ip 
JVIMHe BOJHLI, MeHbUIel HeKOTOporo MUHMMYyMa, MOryT CKa3aTbCA ABJCHHA paccedHUA Ha rpa- 
HuIaxX MHKpouacrull. 
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Hoxsagqo Anafqemun nayx CCCP 
1961. Tom 138, Ns 6 


LECPH A VIIPYTOCTH 


Usen-Koppecnonjent AH CCCP 9. WH. FPHTOJIKOK 


AMHAMMKA YIIPYPO-BASKHX OBOJIOUEK HU MJIACTHH 


Hmwxe u3slaraetca oOujad TeopHa KONeOaHHH YyNpyro-BA3KHX OOoO0UeK. 
Matepvan OOo0UKM CUHTaeTCH M30TPOMHbIM, OJHOPOAHbIM, MOLYHHAIOULAMCA 
JIMHCHHOMY COOTHOLEHHIO MeXKLY TpeMA TeHs0pamMu — HaNpsxKeHHH, CKOpOCTH 
HallpAxKeHHM WM CKOpocTH AedopmauuH. JLia oOon0UKM CnpaBeIHBbI THMOTESI 
JInpa—Kupxroppa. Odoouka ABIAeTCA NOMOroH, nepemelleHua ee CpelHH- 
HOM MOBeEpXHOCTH cuHTaioTca Mavbimu. Ilosyaena cuctema AuppepenWuasbHBlx 
ypaBHeHuit sayaun, KOTOpas pellieHa B Cly¥ae KPYrOBOM WHIMHApH4ecKoN o60- 
JOUKH, OOTeKaeMOM CBepX3BYKOBLIM MOTOKOM 1a3a BAOJb OOpa3syroulei. 

exp yro-BASKHe Tonorne oOOOnNOUKH. YpaBHeHnuA 
PaBHOBeCHA Masloro 93JIeMeHTa OOOOUKH MMelOT BHA 


ON, , OTs =. ONa OF yy oe Ni , Na , 0Q1 , OQ wy 
\ Tis of aime oy icag ee Ret hat Ox ee 
OH, OM, he OH, OM, a ua Ae ) 
“yi eam ae uae Ox C= U; : 


amecb Ni, N2, 71 = 7T2=T, Qi, Q2, Mi, Me, Hi = He = H — yfenbupie 
CUJIbI M MOMeHTEI; X, Y, Z — cocTaBJIAIolWIMe BHeLWIHeM MOBepXHOCTHOM Harpy3- 
KH COOTBETCTBEHHO BJOJIb OPTOFOHAJIbHEIX oceH xX, y, 2; Ri, Re — riaBupie 
PauyCbl KPHBH3HBI. CucTeMa KOOPAMHAT CoBMajaeT C PiaBHbIMM HallpaBJeHHA- 
MH Ha Cpe{MHHOM MOBepXHOCTH. 

Ecam 01 (2), 02 (2), T12 (2) — HallpsxKenuaA, TO 


h/2 h/2 h/2 
Na = \ o1 (z)dz, N2= \ o2(2)dz, T= \ tie (2) dz, 
—h/2 —h/2 —h/2 ( | é y ) 
h/2 h/2 h/2 
Mi= \ o1 (2) zdz, M2= \ 62 (2)2dz, H= \ ta (2) dz. 
—h/2 —h/2 —h/2 


Jaa aunetinot ofnoposHod u u30TponHol cpegbt Maxkcseuia Mpu M0CKOM 
HalpAKeHHOM COCTOAHHH MMeeM 


7 


| a) = Za 4 > (aR. Fre ) (1 (2) + 02 (2) = 


Qu 3. Nak, 

le 2° eee 

BQ 02) +-7 (aq a) Oe) — | 
=3(Grtax-)%@ a: se) 082) Vis (2) = 2 tas (2), 


rie 1 (2), 2 (2) — OTHOCHTeMbHbIe AePopMallHH NOBepXHOCTH 2 ~ te fee 
oceli x MH y; y12 (Z) — yroul CABHra NOBepXHOCTH 2 = const; Ky, = */sp aK 
OObeMHaA BASKOCTL; pL, A — KosppHWMeHTHI yKeCTKOCTH; G = MOLY JIb lee 
' K, = 2G (1 + v)/3 (1 — 2v); v — Koadbulnent Ilyaccona; Touka ee: 
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yudcbepenupoBanue TO BpeMeHH t. IIpH STOM OnepaTOpbl BpeMeHH 


; ee ra) 
= pare ue ae Pos 
Do = 1+ - ors Dy = Il = Roe (1,4) 
Coracno (1,3) HanpsokKeHHA paBHbl 
aes gf foe ee Do ee 
er see z| Dyor (2) = 20 i le) Ware € (2) + | a aK, 82 (2) |. 
Da Z dD, ae Dy om Dy a (Tay ae Dy S 
lay et \ Dooz (2) = 2u | Tee: ) e2 (Zz) + f er ) e1 (2) | 5 
Dotiz (2) = Ye (2). tT 


Punotespt Kupxrodda—Jlaspa MpHBoLAT K BbIPAKeHHAM ts jecbopMallui: 
e1 (z) = 8&1 — 2x1, 82 (2) = 82 — 2x2, Vie (z) = yw — 2zm12, (1,6) 
\IpH4eM OTHOCHTEIbHbIe LepopMallHH &1 HM 2 H YPOW cBHra Yi2 CpeqHHHOM M0- 


o Fa 


BepXHOCTH WIs MOMOTOH OOOMOFKH Np MaJIbIX ee Ne peMeiHleHH AX MME@IOT BU 


Ou w du w Ou ou 
ba as pe Cur byt ee amis tiga (1,7) 
Ow _ Fw ies ow 
Hy ae | wo = Bye? ea Ox OY 
Bpogum (1,5) B (1,2). Torga, uMex B BHA (1,6), nowy4auM 
¥ 
Do 4 2 Di 2 Wwe (De ees ; (Dae 
fer Oy, \DoM 6 | TERRE Tor ot i | 2. BK} ae 
(Do , 2 Dri Mi oe wt | | eon 5) : Ue BM 
er | 3 K, ) DyMo ed “er ( mn | 3K, : Xo eh (Si 3K, My ’ 
DoH = —MO das, DoT =phyr2 
0 6 12, 0 LL Y12, (1,8) 
Poe | Do = 2 ok Zé ie ze) é 
(3 rs aa laste Quh | ; + aR a+ (a 3K, &2 | , 
OIL ce dean 


(Do vw 2 Di\n ne 2 oun) (2s aes Doe eu iaN 
(au hee | 0. uh | 7 + 3K €2 + We cle et! iPe 
Bsogum (1,6) B (1,5), YMHOxkaem O6e “UaCTH BbIPAaKeHHA Ha dz, a 3aTeM Ha 


2 dz Ww WHTerpupyeM pesyJbTAaT oO TomMMHe O6onOUKH. Halizem 
{ Pei Do 


ee ad C2 Bee ‘Do Dy, 
oy = Sh | iu | a ae ae 


oP Ls Do ie Dy, ) ‘Do dD; ) 5 
& = ar | | 3K, No (Sn BK, hoe 


eee oes 6 
Tas = aR Po!» Kyo = — ap Doll, (1,9) 
. 4 ‘Do Dy ) COR dD, ) 
“w,= = [ a= iVio 
; hi | WB, } Ms \ Su 3K, Me | 
ws 4 Do , BP; ) ‘Do Dy ) : 
Mo = +>) M.— (s—-— ee . 
: ne ( pe TSK | Me \ By 3K, Mi 
Vs nepBbix Tpex cooTHomexnui (1,7) nomyaaem ypaBHeHHe COBMeCTHOCTH 
yedbopmMailni 
Oe, | Oey Ov. 1 Ow 1 Ow 
dy! Oe “Oxdy Ri Oy Rez Ox’ (1,10) 
a mocle AudipepenuNpOBaHHsA NO BpeMeHH — ypaBHeHHA COBMeCTHOCTH CKO- 
pocrelt jecdopmanit 
Bi Ges Os ee eee (1,11) 
dye | 02 Oxdy | Ry Oy2 Rai OM ; 
Ilepsnie ABA YpaBHeHHA PaBHOBecHsA (1,1) npu X = Y = 0 yaoBaetBops- 
1OTCH CHJIOBOH yHkuHnelt F, ompeesaemoi Kak 
Oo? F o?F O?F 
N = > Nos oes er 
te Oy? Ns ale 1 = Ox dy ~ . (1,12) 
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\ BBosumM ueTBepToe H mATOe ypaBHeHne (1,1) B TpeTbe u NOAcTaBaeM TYa 
jaa Mi, Me, H wx 3HaueHuA cormacHo cooTHomeHvsm (1,8), a aA 
Ni uw No — ux Bblpaakenna vepes cuoByro dbyHKunio (1,12). Tlepppie Tpu 3a- 
BucumoctTn (1,9) BHocum B (1,11) c yuerom (1,12). B pe3ymprate noszyunm 


(Do Pa 6 /Ds 2 Di\ Do {1 @F , 1 OF 
—S w—-—- —- ——> +s ——— — SS Se — 
(ir 7 )v hs x | 3 K| vy a oy? r Ro Ox* 2 |= (1,18) 
| Goel aes aoe ee 1 ow, 1 aw 
Fe . a.) uaa el ys (i; ae Ry a | (1,14) 
at at at 
oe es ee 
(v oxi 1 2 Bazayga t aye) 

Ilog Z 8 (1,13) cnegqyeT noHuMaTb TpuBeseHHyio NonepeyHyi Harpy3ky, 
KoTOpad B Cly4ae OOONOUKH C HayabHbIMM ycumamu NY, No, 7° nu Bosmel- 
CTBHA BHeWIHeEH Cpesbl paBya 
a 0 0?w 9 02w 
LANs aa Noa ter Ox OY g W Pes (11D) 
‘Tile Y — YeubHbIi Bec MaTepvaya OOoNOUKH; g — YCKOpeHHe CHAI THKECTH, 
P.o— faBseHve cpefbl Ha MOBepXHOCTb OOOJIOUKH. 

V3 (1,13)—(1,14) mMoxHo nomyuuTp ofHo AuddepenimanbHoe ypaBHeHHe 
OTHOCHTeIbHO mporHOa 


[Do ay gomrony Doig. 2- Dy \ "Dg OA ORB) 2g) Bh SoD 
ie TBR, HOS ol erect nie ac ari Ie (is Ox 1 RRa dst ay? | 


Dy 
3K, 


Ow i mos 


ee er Rr Ne ae 
. a a 


v 


1 dtw Do Dy “470 Ow 0 Ow | 
TR me) f + 5ee) vi (" ae + Nagy © 
rw Aw 
+ 2T° ar se cle allege: (1,16) 


Ecam BBecTH HOBy!IO (byHKuuIo M nocpescTBOM 


= 4 oO \ 1 oO : Do | dD; 4 
F = 3h(< Ok sa) w= —(- ak ®, (1,17) 


To ypaBuenne (1,14) ToxZecTBeHHO yyoBueTBOpeHoO, a (1,13) mpuMeT Buz 
») 


ee ES ee ee 


(Be 4 PL’ ye@ , 48 (= 221) | 1 ao HD. 5 1 OD 
Ww 3K,, Dae aries sR. Koy LR? dy! | RyR,dx dy? ' p2 dxt 
= ow 0 Ow 0 02w xh Do D; 4 ae | ra 
bag Naga + 8p + 2 say — GG tae) VO 4 pel} = 0. 


29, KoneOanuac WHAUMAApNYeCKOH OOOMOXKH BCBEPX- 
3BYKOBOM mnoToke fra3a._ I[lycth WuaMHApwueckan o6o0104Ka 
nowpepxKeHa BHYTpeHHeMy MonepewHoMy aBeHuIO p H CHapy2kH o6TeKkaeTcs 
cBepX3BYKOBBIM moTOKOM rasa. Tora 


Ri=oo, Re=R, y=Rp, T=0, Ni=" PR, Ne=PR, 94) 
Bg Se ee LE ee EG 
q= Vag 195, ee Faro” q2 157 eae ie 

Snecb g — JONOMHUTeNbHOe aBJeHHe B MOTOKe Ta3a BCJCACTBHE OTKJIOHE- 
HUA OOOJOUKU OT HEBO3MYILCHHOM WHIMEApHueckol PopMbI np KONeOaHHAX — 
COOTBETCTBYeT TEOPHH cCTalMOHapHOTO CBePX3BYKOBOTO NOTOKA, U — cko- 
pocTb HeBO3MyieHHOrO noToKa; M = U/c; ¢ —cKopocTb pacmpocTpaHeHuA 

3BYKa B HEBOSMYUCHHOM MOTOKe;, p — MJIOTHOCTb MOTOK4. 
Buocum (2,1) B ypasnenua (1,13)—(1,14) u mmem pemieHua STHX YPaBHC- 

HHH B cpopme Oeryilux BOJIH 

w = woeilt—kx) cos np, F = Foeot—) cos ng, (2,2) 


a St SIT 


Te Wo, F, k — KOHCTAHTHI; m — 4MCAO MOMYBOH B OKPY?KHOM HanpaBJieHUH ; 
@® — Kpyropaa yacToTa KoneOaHuli OOoNOYKH B NOTOKE. 
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Tlogcranopka (2,2) B (1, 13)— —(1,14) mpuBoguT K cvleqyioulemMy ypaBHeHHI0 © 
JWI TIpHBeLeHHO YacTOTH! w" KosleOaHHH O6O0UKK B MOTOKe: 

@*S — iw*4a,—*? (as2 — ias1) ++ w*? (d22 + ia21) + w* (a1z — tau) + 

+ aoz + iaor = 0. (2, 3) 


IIpu 9TOM 


1 3—v—v? , 3+2v—V? q qo hk 
_ —__—_— + —<—_—_———_- — a ae 
Q [H kA h' poe a | +R? « 2 
32 = aa la (pny Rp 2a) (# “hipe) | NG a Naa 


| { 44 —4y Lay aeL 

i ronal apt th mica nga eh 
1 3—v— Vv fie 

5 yi ot (ey 


* 


yu 3Ky 
qo, hak Se ee 


* 


Ag2 3 (4 es V2) Piha uw 3K, 


ae i he k4 pe ® 
Ag, = 3 (41 — Vv) = Fe (R2 ++ n? | R2)? ae ih 


ac) t 
“Ge Be a) | eee freee pepe RR + 
Vv 


oS 


Rey Np 3K, 
al 4 (| 2 1 il it 11 —4v eo 44% 
+ 9 3 pM *# + + a) * 2 “4 ? 
| Nan’) [- 6 iu er + se] i ange 6 a ( Qu"? =e ae ata ge 9 Ka }} 
1 h? kt 
a ae ak) 
a { 2. 


hen em A 4 io) Rte + ND) + 


ee 


ou" 3K" SK 


AG VAL ge = 
73 we iat 3K, rales 3K, j 
Gti aN An ace gity 
be me ste 
sv) (oun iG 3K\ he 


44+% 
Carers: 


* 
2 
Ky 


a qa hk 4 D 4 “ihe 
Qe 18 (1 — vy?) «5 u Grea (e tac) 
se) (NRE + Nam n). 


[meas { { 142 (5+ { 
Oe Os 2\ «db * * * 
18 (1 —v?) xf TRE PT 3K, ) ts Ke 


«oh gE c se Ae c M 
eae eorsa §= =, uta be k,= ae gq, 2 
c yc Eh Eh ye Y VM—1 
[pe @g_ pg  M? »  gNTh we oNa" 
BHO Mit eae aa 
B (2,3) npwBeqenHan “acTOTa ABJIAeTCA KOMIIJICKCHOM BeJIMUMHON. 
Wucruryr ragpoqunamuku Cu6upcKoro orTzeseHun Ilocrynusio 
Akajemunu Hayk CCCP 27 I 1961 


‘ Dae ete in JIATEPATYPA 
C. Torre, Osterreich. Ing. Arch., 8, H. 1, 55 (1954). *C, Torre; Koll. Zs:, 
138, cs 1, 11. (1954).. ° J. Martinek, G. oh K. Yeh, Actes IX Congr. Intern. Mec. 
appl. T. 5, Univ. Bruxells, 1957, p. 340—351, 352—359. 4B. 3. Ba acos, OOmasa Teo- 
pua ce M ee mpHioweHHA B TexuuKe, M., 1949. © A. Dep pu, AspoquHamuKa cBepx- 
3BYKOBbIX TeyeHHi, 1952. 
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Wokaagn Ankagemun nayr CCCP 
1961. Tom 138, Ne 6 


) TEOPHA YIIPYTOCTH 
A. A. HBJIEB 
K MOCTPOEHHIO TEOPHM ynPyrocrn 


({] pedcmaeaeno akademuxom JI. H. Cedosem 2 II 1961) 
t 
' OOujMe cooTHOWeHHA HeJMHeiHO yupyrux Tea paccmorpeub B (',”). Huxe 
\paCCMATPHBAIOTCA BOMpPOCbl MOCTPOeHHA TeOpHu ynpyrocTH u30TpoNHOrO Tesla 
“TipH MaJIbIxX JlepOpMallHAX, KOTOPOe TIpH HeEKOTOPbIX mpocTeHuIMx 9KcHepH- 
_MeHTax (OMHOOCHOe pacTaKeHHe—CxKaTHE, UUCTHI CkBUT, BCeCTOpOHHee CxKATHE) 
nogxuvnsaetcaA 3saxouy Lyxka. Iloka3ano, uTo B paMKaxX MIPHHATHIX pesMoso*Ke- 
HH CYULeECTByeT BO3MOXKHOCTh MOCTPOCHHA AOCTATOUHO WIMpoKorO KuJacca Co- 
OTHOWMeCHHH TeOpHu yipyrocru. 

PaccmoTpum JesopMupoBaHue u30TponHoro yupyroro Tea. [lpeznonoxum, 
“4TO IPH NepeMeHe 3HaKa HalIpHKeHHM Ha OOPATHbIM KOMIOHEHTHI JepopMalun 
TaKiKe MCHAICT JIMIb 3HaK, APyrHMu C/IOBaMH, IPM paCTAKeHHMM M CKATHH TeJIO - 
BejleT ceOd COBEPIIeEHHO aHaJIOrM4HbIM OOpa3om. LlesecooOpa3Ho BbIeIUTb Kacc 
‘“TIOMOOHBIX TeJI CpeqH BCeH COBOKYMHOCTH H3OTPOMHbIX TeJl M Ha3BaTb HX HOp- 
“MaJIbHO H30TPONHBIMH. 

Jima ympyroro Tena cyilecTByeT noTeHMal jepopMuMpoBaHuA 


" JOG (1) 


Ej; = 
I ’ 
05; 


Tie 0,;; — KOMMOHeHTHI HallpsxKeHMA, &; — KOMIIOHEHTHI jePopMallHu. 
' B cuamy chenaHHbix mpeqnouomweHHh B OOMleM Ciy4ae MOTeHIMal LedopMa- 
WMH MOKHO IIpescTaBHTb B BHe 


U =U (\o|, Be, |3s)), (2) 


Tye 6 — nepBbii MHBapHaHT TeH30pa HalipsxKeHHM; Le, Xs — COOTBETCTBEH- 
HO BTOPpOH M TpeTHi WHBapHaHTbl TeH30Pa-eBHaTOpa HalipAKeHHH: 


og = 1/3 Oy + oO, + Dz), 
Ye = (5g — Gy)? + (Gy — 92)? + (Oz — 9%)? + 6 (Tey + Tye + ex), (8) 


2 2 2 
Ls = SxSySz sis QV yy TyzT 2x — SyTyz — Sytzx — Sz xy, 


— 


Tye sy = 0, — O. 

YcNOBUMCA MOHMMAaTb MO, MpOCTeHWHM 9KCMEPpHMeHTOM Harpy2KeHHe 0 
[BoAHeE OMpeqemeHHoMy Jly4¥y B MpocTpaHcTBe HampsxKeHMe — JepopmalluA 
\@). Pacemotpum orpaHwueHua, KOTOpbIe HaKabIBalOT Ha BbIPAKeHHA CBASH 
6;; — €j; M3OTponHoro yupyroro Tela OCHOBHbIe MpOCTeHIMMe IKCIepUMeHTHI. 


Cormacuo (1) us (2), (3) nonyaum 


/ \ 


OU 7 2 4 
= ES 422 (20, — 5 — 52) + 5) gy (Sign Bs) (SySe— The + Ty 22 fie prs 


ie ie ead) 
a Tye 2 513s] (sign Ls) (Tyztex — Sztxy),- + - 
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Hegocraiouiue BbIpakeHHA mMOoyyarorcs Kpyronoit lepeCTaHOBKOH HHJeKCOB. | 
Ipennosoxum, YTO OOBeMHOe CKATHE MIPAMO IIpONOpWMOHAJIbHO elicTBHIO | 


cpewHero Halip syKeHNA 


o = 3Ke, ©¢ = "Ns (8, + &y + &2)- (5) 


Us (4) caenyer 


U3 (5) u (6) nonyaum 
Oe n= ee 7) 


TIpeqnoioxUM, YTO TPH OAHOOCHOM pacTAKeHHH — @oKaTHH HWMeeT MeCTO 
3akoH Tyka 


O, = Ee, Gy = O02 Tey er tge, Yee 0, (8) 
gyi 0; & - 0, bey = Eye = Exe = 0. 


Us (4), (7) u (8) nomyuum 


4 Na OD. hae pi St A 
Ex 9K } Od» Ox i yp fa) | Se (sign Xs) Ox, 

4 > O@ 1's ODER es | 
by = 9 Ox — 2 55, Se — Ga] ay] SHEN Ms) Ox | (9) 

if o[tD) t fv) 
€z = 9K 2 55, 9" — > 9 Se] SSH 2s) Oxe 

Vs (9) cuekyetT, YTO pH OAHOOCHOM pacTs>KeHHH — CKATHH mn 
oOpasiia Bcerya WMeeT MECTO & = &;. 


Tlpeqnosoxum, uTo Kosppunnent Ilyaccona paBen v, CleqOBaTeJbHO, TIpH § 
OMHOOCHOM paCTxKeHHH — CKATHH OMKHO HMeTb. MECTO 


SE eee (10) | 


CBa3b Mexky Koodpuluentom Ilyaccona H MOAyJeM OOBEMHOTO CKATHA 
JerKo HalTH 43 BbIpaKenuli (5) u a : 


E 
K = ~ 3(4—2v)° 


Ey 


Cymma Tpex ypaBHennit (9) Tow ecTBeHHO paBHa HYyJO. He3aBvcHMbim cpe- 
JIM HUX ABIACTCH JIMUIb OLHO, HallpHmMep MepBoe, KOTOPOe NepenHuieM, YYHTHI- 
Bad, YTO NOJOKeH MMeTb MecTo 3aKoH Tyxa (8) 


2 oW 


F Tse Sign 2s) oe | (11) 


Oo, So 
= aeler Sot 
E 9K | if 


B cayyae OAHOOCHOTO pacTs>KeHHA — CKATHA 
ee : 
D2 = D5 D3 — one (12) 


YpaBuenve (11) MoxHO TepenvcaTb B WHBapWaHTaX pa3JIMYHbIM o6pa30M 
Hanpumep, NoMHOxKHB BbIpaxkenne (11) Ha o, u yunTsIBan (12), Halinem 


Cet) 1 at , 
arpa 3 tse j| a l=zzl- aK) 2 (18) 


“ ° 
we ypaBuenua (13) 3anmmetca B Buse 


as 
Me erect i V > 
| O=—(— aR) B- coma (14) 
. ‘V \S54 
Yunowas (11) na o2 w yuntsipas (12), Haiizem 
a@ (OD sa Ea 1 
54 55 I25)-b teas) = 2 ax) || (15) 


Pemienwe ypaBHennsa (15) sanumetca B Buse 


me / Any ort. ee 
DR iy (= \3, t 6, (23 — 1458 D2). (16) 


q AnaJIOPH4HO MOAKHO NOMYYNTh Apyrue Bbipaxenua Jaa pynKuun O. 

| UpexqnonoKum, 4To np uucToM caBure MMeeT mecTo 3akon TyKa: Tyy = 
= Ge, (BCe OCTaAbHbIe KOMIOHEHTHI Hap AKeHUA H NetbopMallM PpaBHbI HYJMO). 
} Ananornuxo (*) Halifem, 4TO B 9TOM cay4ae 


iy r 


DMD = 


1 i 
Do = ape CLs | s |), (17) 


DHYeM OJDKHO HME€Tb MeCTO 


One ov oe S ay 
Deore re ee 


4 es of) O01 0s 
16 OK 3G ays 0|x3| 


=)" ipu 3 = 0, (18) 


CootHomenu1o (18) yoBeTBOpHM, TOJIOKUB, HanpHmep, 


_ Takum o6pa30M, orpaHHuenus, HakJabiBaeMble TIpOCTeHIIMMH SKCHepH- 
(HTAMH, HE ONpeseAIOT Bua CBA3H Oj; — &jj B H3OTPOMHOM ynipyrom Tewe, 
) OoTHomeHHs o6o6ujeHHoro 3aKkona [Tyka, HCnO/Ib3yemble B JIMTepaType, HMeIOT 
cTo Npu yacTHOM upenonoKenuH D — MD (2X2), HO aMpHOpH HH OTKYa He 
felyeT, YTO NOTeEHILHAaN NepopMallHu He 3aBHCHT OT TpeTberO HHBapHaHTa TeH- 
Spa-keBuaTopa HanpsaxKeHHH. 
_ Tlo-BuguMomy, cnpaBeliuBpo cuielyloilee yTBepweHve: OrpaHvucHHA, Ha- 
fiabiBaemble pe3yJIbTaTamu O06OrO KOHEYHOTO YHCa HeE3aBMCHMBIX MpocTeH- 
(MX SKCIEPHMEHTOB, He ONPeeMAIOT MOAHOCTHIO NOTeHUMata LeopMallHn 4, 
[eOBaTeMbHO, CBA3H Oj; — &:j. 
_Ecau mpeanonoxut, (°), 4TO Np OAHOBpeMeHHOM pacTAKeHHU—CMATHH 
TpeX B3AMMHO MepleHMKYAPHbIX HalpaBJeHHAX COOTBETCTBYIOULME nedopMa- 
WM HakJlalbiBaiorca pyr Ha Apyra (ycoBue HeSaBHCMMOCTH NeMCTBUA PlaB- 
BIX HallpsKeHUM), TO JerKO JOKa3aTb, YTO WMeeCT MECTO OGOOULEHHBIN 3aKOH 
| yka. Ho aTo npesnonowKeHve paBHOCHJIbHO M10 CYHIECTBY ONPeMeeHilO Pes yilb- 
MOB BCeH COBOKYNHOCTH NpocTeHiMxX SKCMepHMeHTOB. 
} Hania Touxa 3peuua cocTouT B CuleyiouleM: B paMKax BUOMHE ONPEAeJICHHBIX 
SOICTB MaTepvana — yIIpYyrocTb, HOPMaJIbHaA H3OTPOMMA, PeSyJIbTATb! HCKO- 
Spoil COBOKYyMHOCTH MpocTeHUIHX SKCIePHMeHTOB Hi T. 1. — peasIMsyeTCH BIMOuI- 
= ONpeseNeHHEIN BU CBASH = O;j—E€xj. 


Tlpo61ema oTpickaHHs UCTHHHOM CBABZH O;j—e;; COCTONT B OlpemeIeHHM Kac 
Ca BOSMOXKHLIX CBAZCH IPH SalanHblx orpanHicHAAX MB BbIeCHAM MCTHHHO! 
CBA3H O;j—8/; CPC COBOKYMHOCTH BCeX BOSMOXKHLIX MYTeEM PelleHHA Hae 
7KAalluM OOpasom ccpopMy JIMpoBaHnHnon BapwalMOHHOn 3ajlayH. 

Tlanpuehuiee mocrpoeHnHe MeCXAHUKK CIVIOMIHOH Ccpesbl ylmupaeTca B onpe 
jlemenne cBAgeH M@eXKy HanpsXKeHHbIM Ht jetpOpMHpOBAHHbIM COCTOAHHEM pee 
COBEPIICHHO Pas/IM4HbIX Cpe, B rlocTpoeHue Mosevel common cpenbl. B He 
cromilee Bpems M10 CyuLeCTBY MbI pacmoslaraeM OueHb Y3KHM KPyrOM YAOBIETBO 
PUTebHbIX MOsesNeH, KOTOPbIe HOCTPOeHbl MPH MpocTeHilux pe LMONOKEHUAX 

B w1060M pasjlesie MeXaHuKu CHOWHOH Cpefbl B paMKaX Pe3YJIbTATOB MPO) 
CrelillHX 9IKCHepHMeHTOB, KOTOPbIMH MDI mpakTuyecku pacnowiaraem, MOKHG 
HOCTPOUTh LOcTAaTOUHO GovIbUIOe HHCIO cBi3el Oj—&j AIA CHOHKHOTO HAMp Ay 
skennoro cocrosuna. Tlostomy paspadoTKka KpuTepucs onpeseueHnA MCTHHHOM 
CBA3H M@KILY HanpsKeHHbIM HM AecpOpMHpOBaHHPIM COCTOAHHeEM cpean Kaccg 
BO3MOKHLIX MpeCTAaBAAeTCA MOCTATOYHO BaxkKHOH 3aauen. 

Aprop Bbiparkaer rilyOoKylo Tip 43HaTeJIbHOCTb JI. VU. Cenosy u M. 9. Orang 
3a BHUMAHHe, TIpomBsIeHHoe K padoTe, M PAM eCHHBIX 3amedaHnuit. 


Boponexkcknit rocyapcTBenubiit Tloctyn“10 
yHMBepCHTer 1 If 1961 
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TEOPHA VIIPYTOCTH 


Unen-koppecnonyent AH CCCP A. B. MOPTOPEJIOB 


‘SAKPHTHYECKHE AE®OPMALMM WHJIMHAPHYECKHX OBOJIOUEK 
7 Now BHEWIHHM JABJIEHHUEM 


_ B wactTosei saMeTKe M3JlaraloTCA HEKOTOPble PesyMbTATb! UCCJeOBAHUA 
fMpyrux 3akpuTM4eCcKUX JecsopMallni WHIM ApMuecKuxX O6ON04eK, WapHUpHO 
MepTbIX NO KpasM, MOM JecTBHeM paBHOMepHO pacripeseseHHOrO MO MOBepx- 
fOCTH BHeWIHero AaBeHuA. Ilo onpeyenennio, 3aKpHTHYCCKMMM Mbl Ha3blBaeM 
‘akve JedopMalluv, pw KOTOPHIX cpopMa OGOO/OUKM 3HAUMTe_HO OTMUAeTCA 
[ NepBOHAYAIbHOM, HHbIMM CJIOBAMH, MIpOrMObl OOOJONKK CpaBHMMbI C ee Teo- 
ferpuueckumu pa3smepamu. Mccneqopanne ynpyrux 3akpuTu4ecKux COCTOAHKH 
}OOMOUKM HAXOMNTCA BHe OONACTH MpHMeHuMOcTH NuHehHOK Teopun. Bmecte c 
‘eM HCCJIeOBaHHe TAKUX COCTOAHHM IIpescTaBsAeT GesyciOBHbIN TeopeTHYeCKnH 
I HpakTH4ecKHH MHTepec. 

. Jieno B TOM, 4TO pa3pymleHue TOHKOH O6OOUKM NOL BHELIHUM /aB/IeHHeM 
‘BAZAHO peje BCero C 34KPUTHUCCKUMA Jle*opMallHAMH B PesybTaTe HoTepH 
TCTOMMHBOCTH OCHOBHOM, WuIMHIpHueckon cpopmbl. IlostTomy ecTectBeHHo NpH 
IpOeCKTUPOBaHHH OOOMOUEK NPHHATS B KaveCTBE PACUeETHOH Takyio Harpysky, Ko- 
opad He IpHBOsNIAa Obl K NoTepe ycTouuBocTH. OfHakO 9TO MpocToe uM ecTe- 
‘TBEHHOE PelleHHe BOMpoca BCTpedaeT Cepbe3Hble 3aTPyHeHHA, TAK KaK BeM- 
Ha KpHTHUeCKOM Harpy3KU ge, IPM KOTOpOM npoucxosuT loTepA ycToHun- 
JOCTH, MOMBepxKeHa CHJIbHOMY H JOBOJIbHO HEOMpeeICHHOMY BUIKAHMIO Pas- 
IMUHBIX PAaKTOB, B OCOCEHHOCTH HatabHOM NOrMOu. OOnACHAeTCA 9TO HeycTonu- 
MBOCTbIO COCTOAHUA paBHOBecHA OOONOUKH TOM LelcTBNeM KpUTMYeCKOM Ha- 
Py3KH Qe. 

| Bocnpwuumaemaa oGonouKoK Harpy3ka TIpu mepexose K sakPUTMNCCKHM 
lebopMallHiM B pe3ybTaTe NOTepH yCTOM4MBOCTH CHMKaCTCA, OCTHrAcT He- 
(OTOPOTO MMHMMAJIbHOrO 3HaAYeHHA g;, Moce YerO HadMHAeT BOSPACTATh, Be- 
(MUMHa g; Ha3bIBAaeTCA HMKHeM KpuTHYeECKOM Harpy3Koi. B oTMM4Me OT qe, 
foTopy10 OObIMHO Ha3bIBaioT BepxHel KPpUTUUECKON Harpy3KOK, HMKHAA KPUTH 
lecKad Harpy3ka g; Oonee cTaOusbHa. Ecam B3ATb Harpy3sky q; B KaveCTBE pace 
leTHOM, TO Nepexox, OOo04KM K 3akpuTHMYeCKUM jecpopMallnAM OyeT CoBep- 
JeHHo ucksioueH. Humxuaad KpuTuuseckad Harpy3Ka UCCJesopaiach TeOpeTH~ 
leCKM M 9KCMepHMeHTabHO MHOrMMuM aBTopaMmu (cM. (’)). 

OcHoBy MIpwMeHAeMoro HaMM MeTOJla UCCIeOBAHHA COCTABMACT cnoco6 
puGanxenn dopmpl o6o04KH pH 3aKpWTHYeCKOM yrpyroM paBHoBecHnH. 
Jpexje BCero MbI UCXOJUM 3 TIpefMoOKeHHA O TOM, UTO ZakPUTMMeCKAA jle- 
WOPMallMA ABJAeTCA B OCHOBHOM TeoMeTpH4ecKHM UsrnOaHneM. Iro npesnoo- 
keHve ECTeCTBEHHO, Tak Kak BHYTpeHHue eopmailun CpesMHHOK NoBepxHOCTH 
(6o04KH, KaK yupyrue Aehopmaunuu, maubl. anee Mbl nosaraem, UTO 3aKpH- 
wuecKkaa Jlebopmallua aABsseTcA pasBuTHem PopMbl BOMHOOOPAaZOBaHHA Ha 10- 
}epxHOcTH O60/l0UKH B MOMeHT TlOTepH yCTOMUMBOCTH. 

‘Yxasanubix WByx cooOpaxkenuh mo cyiilecTBy JOCTaTONHO AMA TOTO, yTOObI 
Jiopmy o6on0uKH pu 3akpuTHYeCKON AesopMallMn BOCTIPOMsBECTH NSZOMeTPHY- 
(OU IMIMHApy moBepxHocTbIO Z C TOUHOCTbIO j0 HeKOTOpOK *yHKUMH OHOroO 
@pemenuoro. Ity :byHKILMi0 MbI OMpesesiAeM U3 SHEpreTUNecKHAx cooOpamkenni, 
|MeHHO 43 ycOBHA MUHMMyMa SHEprHu YipyroM fecopMallnn O60N04KK B 
| Z pu duKcupoBannon padote A, Mpou3Bo,umMow BHEUIHeH Harpy3kou. 
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et ide 
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Topepxuoctb Z cocTont v3 2n OOWLMX IMJIMHAPHYeCKUXx oOmacte Z, c 06 
pasYIOULHMH, eprmeHAMKYAAPHBIMH OCH MOBepXHOCTH (puc. 1). Cuexnpie 00 
nactu Z, pasqetenbt peOpamu yy. Onpewetaa sHepruio yipyrou jeopMallur 
o60.104KH B dopmy Z, Mbl pasOuBaem ee Ha Be 4acTH U., u Uz, nogo6no Tomy 
Kak 9TO C/leaHo B padotax aBTopa (?,*). U, — 9TO 9HepruA CHJIbHOTO MECTHOF 
v3ru0a Blob pebep y,, a Uz, — 9Heprua u3rM6a MO OCHOBHOM TMOBepXHOCT 

odo04KH. Jueprua U, ompeleisetcsa OOBMHBIM CIO 
co6om, a 2Heprua U, c MOMolibIo opMy.Jb, Tomy 
yeHHOH B padote (’). 

MuHHMH3UpyH 2HeEprHio Ypyrou Aeopmaiiuu mp 


N (bukcupoBaHHot padoTte A, MpOHSBOLMMOH BHeLIHe 

N = Harpy3koi, Mbl HaxolumM copMy odonouKH Z_ 
| sHepriio U 8 3aBHCHMOCTH OT MapaMeTpa A, XapakTe 

NS pu3yroulero oOulyio edopmaiuio. BocnpuHumaema 

NSE wee odol0uKOH Harpy3ka g TIpH 3aaHHoH epopMallu 

N A onpeneasetca u3 ycoBua paBHoBecusa dU (A) 
au == GA (gq, Ay 

NK a FE TlepexojluM K W3sI0x%KeHMIO pesyabtatoB. IIpexe 

Xa FA BcerO MbI pasOuBaeM BCe WHIMHIpMyeckue OOO104K 


Ha TpH Kylacca B 3aBHCMMOCTH OT reOMeTpH4ecKH 
pasMepoB M YIpyrux XapakTepHcTHK MaTepHasa 
Puc. 1 Sto pa3sOveHHe Ha KJaCCbl OCYIMeCTBANeTCA IPH MO- 

MOL JByX YyCJIOBUH. 

YenosuedA. RIL<1 (6—TommuHa o6on0uKH, R — pafuyc 
iL — wana). 

Ycnosue B. 0,4E (6/R)(R6/L?) “<< og, (E — MOLYb ynpyrocTH Ma; 
TepHadia OOOOUKH, O,— BpeMeHHOe COMpoTMBseHHe). 

O60.104KH Mbl OTHOCHM K TlepBOMY KJiaccy, eCJIM JJIX HHX He BbIMO/HAeTC 
ycnosue A. Takue o6ojl04KH HaMM He pacCMaTPHBAaIOTCH. 

Js Broporo Kslacca O60104eK, KOTOPble MbI HA3bIBAeM OTHOCHTEJIBHO TOJICTHI 
MH, BbINOJIHAeTCH ycsoBue A, HO He BEINOMHAeTCA ycuoBue B. Ilepexoz k 3aKpu 
THUeCKHM JesopMalluAM Y TaKHX OOONOUeK HeM3OexKHO CBA8AH C NOABJMEHME 
mwlacTH4YeCKUX LedopMallnit B MaTepHauie. KadecTBeHHoe HCCJIeqOBaHHe BOIpoc 
O 3aKPHTH4eCKUX LecsopMalHAX TOJCTHIX OOOOFeEK MPHBOAMT K 3aKJIO4eHHIO 
uTO Y HUX HWKHAA KpHTM4ecKad Harpy3ka Gq OnusKa K BePXHeH qe. 

OQ60704UKH MbI Ha3bIBaeM CpaBHHTeJIbHO TOHKMMH, eCJIM OHH YMOBJETBOp AIO 
o6oum ycaosuam A x B. Jia ToHKUX OOOMOUeK 3aKPHTHYeCKHe COCTOHHHA PaB 
HOBECHA ABAIOTCA yapyrumu. [loKa3bpiBaeTCA, YTO COCTOAHHA paBHOBeCHA TOH 
KOM OGOIOUKH Ha MepBOM 9Tame 3aKpHTMYeCKOH ecsbopMalluu, KOTOpbI HauH 
HaeTCA noTepeil YCTOMUMBOCTH IMWIMHApM4eCcKOH opMbl, ABAIOTCA HeyCTOH 
qHBbIMM. C yBeIMYeHHeM ecbopMallMH BOCIIPHHHMaemMaxd OOOMOUKOH Harpy3k 
nagaer. IIpu yocrarounom cO1mKeHHM peOep Ha MOBepXHOCTH OOOOUKH B 3a 
KPUTHYeCKOM COCTOAHHM BOCHpHHHMaemMand OOOMOUKO Harpy3Ka pacteT. Ha 
UHHAeTCA BTOPOH 3TaN 3akKPUTHYeCKON WeOpMallMH, B KOTOPOM COCTOAHUA paB 
HOBCCHA SABJIAIOTCA YCTOH4MBBIMH. 

Ec BHeUIHee JaBeHHe g Ha OOOOUKY XapakTepH3oBaTb Oespa3smepHo!l 
BelMYuHO g = gR2/ES?, To LA BeMYMHI g? HaMMeHbIei BOCIpHHHMaeMol 
ee Harpy3ku, T. @. HWKHeEH KPHTH4YeCKOH Harpy3KH, MouyuaerTcs 
cbopmy.ia 


Gi = gh (20 Abe) i ei ROL, 


. 70 WEY 

re g. = 0,86e'*— BepxHAA KpuTHuecKan Harpy3ka. 

_ PaccmMorpeH TakxKe BOMpoc O BeJIHYMHe HMKHETO KPHTHYeCKOTO AaBJeHH: 
qi Ha WWIMHApwyeckyio OOOMOUKY MpH HaNMYMH MaJioro OCeBOTO CKATHA P 
Shech MeTOM HCCeqOBaHHA OCTaeTCA MpeKHHM, a Pe3ybTAT NoyuaeTcA Cue 
ayromut. Ecau ocespoe cxaTHe p XapaKTepH30BaTb Oe3pa3mMepHO Be/TH4HHO! 
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pR/E6, To WA BeIMUMHbI HWxKHErO KPHTHYECKOFO AaBJIeCHHA pM HaMUnH 


sBOTO CKATHA B CyIy4ae TOHKUX OOomO4eK MoNyuaerca dhopmyuia 
uty YY f 


9: == q@? ar 7,75e"p, 


Tye g; — GespasmepHoe KpuTHYecKoe JaBseHHe Hp OTCYTCTBHM OCeBOFO CKATHA. 
: 


@v3HKO-TeXHMYECKH WHCTHTYT HH3KHX Temmepatyp Tlocrynuso 
Axayemuu Hayk YCCP 25 III 1961 
UMTMPOBAHHAA JIATEPATYPA 
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408, K TeopHu BbINyKABIX yNpyrvx oGonoweK B 3aKpHTHuecKOM craqun, XappKos, 1960. 
° A.B. MToropenos, UWninnzpwueckue o6onoukH mp saKkpuTMueckux jecsopmanusax, 
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PHBUKA 


®. H. BUJIECOB, B. JI. KYPBATOB nu axanemux A. H. TEPEHHH 


PACIIPEJEJIEHME 3JIEKTPOHOB 110 JHEPrUSM 
TiPH ®OTOMOHM3AU HU APOMATHYECKUX AMVHOB 
B TA30BON PA3E 


B mocieqHux pa6otax m0 BHeIUHeMy (hoTosppekTy ¢ ropepxHocTu TREp {ABIX 
COCR OpraHM4eCKUX KPaCHTeseH, BbINOJHeEHHbIX B Hawei sa6opatopun (4), 
ObIIO YCTaHOBeHO, YTO KMHETHYeCKaA aHEprHA mpeoOslalaioureh 4uactu coro- 
SNEKTPOHOB He3sHaduTebHa (He Oosbiue | 9B) u B OoubUIMHCTBe CAy4aeR He BO3- 
pactaeT pH YBeJIMYeHHH SHEprHH KBaHTOB JehcTBylollero u3iy4ueHuA. ITO 
MpeABapuTebHO OblO OObACHEHO BO36yKJEHHEM O/OXKUTeEAbHOTO HOHAa, 06- 
pasyloulerocad Mp CoTooTUeneHHM Z/IeKTpOHa, Ha J/IEKTPOHHbIe HK KoOseba- 
TeJIbHbIe YPOBHH. B oTmHune OT OOUIENpHHATHIX B HACTOALIee BpeMA MeXaHN3- 
MOB BHEeUIHero coTosppekTa C NOBeEpXHOCTH MeTaJWIOB HW MO/lynpoRosHMKoR (2), 
NpewnONarasoch, TO B MOJIEKYJIAPHbIX KPHCTasNax, KAKMMU ABJIMIOTCH UCCyIE- 
AOBAaHHbIe TBEp{bIe COM KpaCHTeJei, OCHOBHAA “aCTb TOTepH 3Heprun cpoTOHA. 
MpOMCXOMHT B CaMOH MOJIeKyJIe, 4 He Ip ABHKeHHM (poTOSIeKTpOHOB BHYTp Hi 
KpHCTaJlla WIH BO3SOyKeCHHU JKCHTOHOB. 

J{iA BbIACHEHUA MpaBHJIbHOCTH ZITO rumoOTe3sbI B AAaHHOM pa6oTe npoBeseHO 
HCCICAOBAHMe PaCpeseJeHHA Z/IEKTPOHOB MO KHHETHYCCKUM ZHEPrHAM TIpH 
MOTOMOHMSaIMH OeH30J1a, AHMJIMHA, MeTHJaHWMHa UM JMMeTHJIaHHIMHa B Ta- 
30B0H dbase pu jaBseHun 5 -10°*—10-? wm prt. cr. Kpome 3toro nomyyenupie 
AaHHble WaloT uncopMalluio O pacipeseseHuu UH3ObITKAa J9HEPruu coToHa Ha/l 
aMaOaTH4eCKHM TOTeCHIHaJIOM MOHH3aIlMH MOJIEKYJIbl MexKLY JJIeEKTPOHOM Hi 
OOpasyiouluMcsA pH MOTOMOHH3aLHH TOJIO*KUTebHbIM HOHOM, KOTOpad He 
MOMKeT ObiTb NOyseHa APyFHMM MeTOMaMH, MIPHMeHAIOULMMUCA B HaCTOALIEC 
BpeMs. 

V3y4enve pacnpeseneHua 2eKTpOHOB (OTOHOHH3aILMM MO KMHeETM4eCKUM 
SHEPrHAM MpOH3BOLMJIOCb MeETOJOM 3a/lepKUBAIOWELO TOJIA B LAMB ApHuecKOM 
KOHJleHCaTOpe, CxeMa KOTOporo MpescTaByieHa Ha puc. 1. BakyymuHoe yuibTpa- 
“(buouetToBoe u31yyenne, nOmy4aemoe C MOMOMIbIO BaKyyMHOFO MOHOXpoOMaTopa 
(*), MpoxogzuT no ocH TONCTOCTeHHOFO BHYTPeHHErO WHMHApa, H3rOTOBMeHHOrO 
3 MeqM MW OOTAHYTOFO CHapyKUH MeAHON IIeKTpOMMTHYeCKON CeTKON. JIA yBe- 
JHYCHHA WMHTeCHCHBHOCTH CBeTa BXOJHAA UH BbIXOMHAA WeJH MOHOXpOMaTOpa 
ObINH 3HAYHTebHO paCIIIMpeHbl, TaK 4TO MOHOXPOMATHYHOCTh H3JIyYeHHA CO- 
Tapiana 15 A. Buyrpenuuii unnnnap npodpesepoBan mo pajnycam nepieHAu- 
yAapHo ocu pesoi 0,5 mM, We OrpaHHunBaioT yrioBo pas6poc cKopocteii 
3IEKTPOHOB OTHOCHTE/IbHO OCH MpHOopa B mpesetax +10". Cpeanui aneKTpos 
MpescTaBAdeT coOol WHIHHAp U3 MeJHOM SJEKTPOJHTM4ECKOK CeTKH, HaTAHY- 
ol Ha MegubIe Jepxatenu. Ha Hero nosaeTcaA nocToAHHOe HanpAxKeHnHe -|-9 B 
HOCHTeEJIbBHO 3CMJIH, 3TO HallpAKeHHe CJIYKUT AA pasfesieHnA 3/eKTPOH- 
oro H HOHHOrO TOKOB. KosleKTOpoM ABAeTCA HapyAKHDIN Me/HbIK UMIMHAD. 
‘OK 9/1eKTPOHOB B HalIMx onbitax coctaBian 10°%—l0° a u u3mepasica yCu 
nutesem IMY-3. Boambt-amnepHble XapakTepHCTHKM CHHMAJIMCb TlyTeM H3Me 
eHHA HanpsKeHUA Ha BHYTpeHHeM 31eKTpose B Mpesetax —5—--+5B yepes 
,1 una 0,058. Ecau u3MeHHTb 3HaK NOTeHIHata Ha CpeHeM S/IeKTpOse, MOXKHO 

HMaTb KPHBbIe 3aJepXKH MA MOJIOKUTEbHLIX MOHOB. I7H KpuBble lo (opMe 
OJHOCTbIO COBMAaaloT JIA BCEX HCCJEMOBAHHbIX COeAMHEHUH Npuw Bcex 39Hep- 
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ruax KBaHToB cBeTa. IIpu 3ajlepxkHBarouleM noTeniimasie, paBHoM 0,15 9B, TOK 
yMeHbmaeTcsa 10 HY A. Ha ocHOBaHMM STHX JAHHBIX MbI CUHTAEM, TO PaspeLlaro- 
tad CHula mpMOopa He xyxKe 0,2. J\na yMeHbINeHHA BIMAHMA addekta «laMAaTH» 
rpHOopa paoota IpOuSBOAMacb B NOTOKe rasa, jlaBsieHue KOHTPOJMpOBaJIOCb 


TenJIOBbIM MaHOMeTPOM Tua Ilupanu. 


ee 


Sy 
pss SUNSE 


° 
% : 
§ | { 
NNNNNNAAANANAUNNNANANDNNNNT ONC CTNTATN ST 
+5>-358 
HanycK 
203d 
Puc. 1. Cxema WHIHHApHuecKoro KOHWeHCaTopa AIA H3syteHhA pacnipeje- 


leHHA SJIEKTPpOHOB MO KHHeTHYeCKHM 9HepruaM pH COTOMOHHSallHH Ta30B 
u mapos. 1 — OKHO, MOKpBITOe cyloeM CaJIMI[HIOBOrO HaTpHA; 2— BHYTPeH- 
HME TOJICTOCTeEHHBIM WMIHHAP CO pIenAMH, OOTAHYTHI 951K TpOMTHYECKOH 
ceTKOl; 3 — H30JATOPH! U3 propomsacta-4; 4 — cpeqHHit WHIMHAp HS SJeK- 
TPONMTHYECKOM CeTKH 30 muH/MM; 5 — KouueKTop; 6 — OKHO HS (propuctoro 


nutus; 7 — quacdparma; 8 — 3acJOHKa Wid 3aKPbIBaHHA BLIXOJHOH eH; 
9 — BHIXO,HaA eb MOHOXpomMaTOpa 


UntTeHCUBHOCTb CBeTa H3MepAJIaCb C MOMOLLbIO cburyopecuupyroulero SKpaHa 
43 CaJIMILMMOBOTO HAaTpHA HW POTOYMHOKUTEIA 9 Y-19. Usmepan OAHOBpeMeH- 
HO WHTCHCHBHOCTh Mafatoulero CBeTOBOrO NOTOKa H TOK (OTOMOHH3AallMN Oe3 


OMH. tu. 


11,2596 
20 36 


Puc. 2. Pacnpenesenve SJIeKTpOHOB MO KHHeTHYCCKHM 9HeprHaAM IpH oro- 
HOHUZaLMH GeH307a. KpuBble MpHBefeHb! K OMHOM HHTCHCHBHOCTH CBETA 


Z3allepsKHBAaIOLerO M01, MOAKHO MOJYAATh OTHOCUTEJIBHBIC lonepeywHHKH H Ce- 
ueHHA dOTOHOHUZalMM! KaK (yHKUMIo OT 9HeprH MOHHSHpYIOlNx (pPOTOHOB. 

Ha puc. 2 1 3 npelcTaBeHbl KpuBble pacmpeAeeHHA MO SHCPIHAM 3JIEKTPO- 
HOB, MOMyYaOMMxcaA TIpH (POTOMOHM3alMU OeHsOa HW MeTHJAHMJIMHA, TIpHBa - 
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ACHHbIC K OJHOM MHTCHCHBHOCTH cBeTa. Pacn 
HAM JIA aHUJIMHA HW WHMeTHMaHHAMHa Kauec 
€ COOTBETCTBYIOWMMH KPHBbIMH IIA meTusna 
‘SHEprvel MOHM3y10lIMX (pOTOHOB u noTeHuna 
AYeMOrO BelleCTBa He3HaYMTebHAa, Ha KPHB 
| SHEprusaM HaOsO,aeTCA TOMbKO OU 
| 9Hepruv KBaHTOB CMmemlaeTcs BCTOpOHY 


PeAeJEHHA SJIEKTPOHOB M0 3Hep- 
TBCHHO MMEIOT OosbMI0e CXOACTBO 
HWJMHa. Kora pasnuia Mexyy 
JIOM HOHH3allWH MOJIeKYJIbI uCcue- 
BIX PaCHpeleeHUA JJIEKTPOHOB To 
MaKCHMYM, KOTOpbIH pu yBermuueHuy 
Oobuux sHepruit. [Ipu panpuelimiem yse- 
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Puc. 3. Pacnpejeenve s1eKTpoHos no KHHeTHUeCKUM SHEprHAM MpH MoToHouusa- 
(4H MeTHIaHHIHHa. KpvBpie npHBeyeHb! K OLHOM HHTeHCHBHOCTH cBeTa 


—~s* = 


JIMYCHMM SHEPrHH POTOHOB B OGaCTH MaJIbIx SHEprH MOABIAIOTCA HOBIE Mak- 
CHMYMBI, KOTOpEIe pH YBeJIMYeHHM SHEPrHu KBaHTOB TakxKe CMEMaIoTCA B CTO- 
‘pouy OouIbuMx sHepruii. B cayuae 6en307a nosBueHne NepBOH rpynnbl mep- 
JHHBIX SEKTPOHOB HaOJOfaeTCA Mp U3ObITKe SHeprun PoTOHOB Hay noten- 
UHaOM MOuusalMH 1,5 + 0,1 9B. Jina annauHa, MeTunaHunHHa u AUMeTH- 
AaHMJIMHa COOTBETCTBYIOULaA pyiia 3CKTPOHOB MOABIACTCA Np H30bITKE aHep- 
‘run dboTouos, paByon 1,2; 1,2; 1,1 9B coorBercTBeHHo. IIpu AabHeieM yBe- 
IM4eHHM SHeEprHu oTOHOB ia mocmeqHUux Tpex COeqMHeHHHM HaOOLaeTcA 10- 
“aBIeHHe TpeTbeH TpyMMbl 9IeKTPOHOB MIpH 2Hepruu ~oToHoOR, TIpeBbilaroulen 
NOTeCHUMabI HOHM3ANMH Ha 2,4; 2,3 wu 2,2 9B cooTBeTcTBeHHO. Jina numeTun- 
aHWJIMHa B ucCHelyeMou OONACTH CleKTpa NOABAAeTCA “UeTBepTaA rpynna 3y1ek- 
TPOHOB, KOra 2HeEpruA KBaHTOB GOosbie noTeHUMaa HOHM3alHu Ha 2.8 9p. 

MuTepmpetauuaA JaHHBIxX M0 paciipeseseHHio 3/IeKTPOHOB NO KHHeTHYeCKUM 
SHeprHAM MeHee CJIO%KHA, 4EM IPH BHELIHeEM (hoTOspekTe, OFHAKO UMeeTCHA He- 
CKOJIbKO MpOlWeccoB, KOTOpPbIe MOryT BbISbIBAaTb MOABJCHHe HOBbIX rpynm 9ueK- 
TPOHOB IIpH yBeIMUeHMM SHeprHH JevicTByIoulero usiyyenua. Takumu mpouec- 

MM ABJIAIOTCA: a) HOHM3AallUs C BOSOyKCHHeM MOJeEKYAAPHOFO HOHAa Ha SN1eK - 

OHHBIe H KOJIeOaTe/IbHble YpOBHU; 6) MUCCONMATHBHadA HOHM3AaLMA 10 OnHOL 
3 cxem: AB +fv—A*+B-+e nau AB -+ hv A*+B-; 8) BbipprBa- 
(HHe Oolee MPpOYHO CBA3AHHbIX 3JIEKTPOHOB. XOTA B HaCTOsIee BPpeMA MBI He 
| ae ia AaHEBIMH O MOJIOXKCHHH SICKTPOHHBIX YPOBHEH M30JIMpOBaHHBIX 
ly 


| 
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HOHOB apOMaTHUCCKMX COeAMHeHHM H He MO2KEM jlaTb JleTaibHoro OObACHEHHA 
NOSYYEHHLIX pe3yJIbTaTOB, HEKOTOPHIC cooOpaxkeHua culelyeT yaecTbh pH pac- 
CMOTpeHHH YKa3aHHbIX IMPOIeCcoB. Iipu MaCC-CMKTP OMETP H4CCKOM MCCIENO- 
BAaHUM MIpOyKTOB, WoyaaloulAxca pH jlelicTBMM MOMHOFO CBeTa BOOPOAHOH 
namnt (4) Ha apOMaTHYeCKHe AMMHBI, OCKOJOMHBIX VOHOB He Oblio OOHapyKeHo. 
Kpaiine Masaa KuHeTH4ecKad SHeprnA MlOJIOHKUTEMbHLIX HOHOB MPH BCeX SHEP- — 
rHaAX KBaHTOB TakxKe ykKa3bIBaeT Ha OTCYTCTBHE yuCcCOMMaTHBHOM MOHH3AlLHH, 
Tak Kak IIpH AMCCOMMALMM OCKOJIKH MONCKYW, Kak lipaBuJlo, mpHoOperaioT 
3HauUTeMbHbIe KMHeTHuecKHe 2HeprHu. B 6eH3071e H B apOMaTHYeCKUX AMHHAX 
repBbIit MOTeHIUMaJI MOHUZallMM o6yYCOBJIeH BLIPHIBAHHEM OLHOTO U3 1-3/eKTPOHOB 
6eH301bHOrO KOMbILa (°), 6-9JIEKTPOHbI OH30JIbHOFO KOJbIa H Pp-2I@KTPOHbI aTOMA | | 
a30Ta, He YAACTBYIOULMe B XMMMYCCKHX CBASAX, UMCIOT VOHM3AIlMOHHbIe MOTeH- 
unantt Goubuse 11 3B, CefOBaTebHO, OHH He MOTYT BbISLIBATh OOpasoBaHHe 
rpyln MefJICHHBIX 9JIEKTPOHOB. Yka3aHHble CoOoOOpaxKeHA MOSBOMAIOT SAKJOUUTD, 
aTO MepBbIli M3 TpexX YMOMAHYTHIX M€XaHHSMOB ABIAeCTCA HaMOoNee BEPOSITHDIM. 

Ha KpvBbIxX 3aBMCHMOCTH abdekTHBHOrO MomepedHuKa (bOTOHOHH3allMH OT 
\IMHBI BOJHbI HaOIOLaeTCA NOMbeM TPH SHepruH KBAHTOB, COOTBETCTBY1OILeH 
HOABJICHMIO TPYMMbl MeJICHHBIX 3JIEKTPOHOB. B 6o0J1buIMHCTBe CJly4aeB STOT 
HOWbeM OUCHb MVaBHbI 1 He3HAUNTeJIbHbIM MO BeIM4HHe, B TO BPeEMA Kak (pop - 
Ma KPHBOM pacnmpeeeHHA I1eKTPOHOB TO SHEPru aM U3MCHHETCA OUCHb Pe3KO. 
Takum o6pa3oMm, MeTO,, IIpHMeHeHHbIii B HaCTOAUeH padoTe, MosBOuIAeT MOJYy- 
4UTb PAN HOBbIX JAHHBIX, XAapakTepH3SyIOUUx 9yIeMeHTapHbI akT (OTOMOHH3A- 
iiMM CBOOOLHOM MOJICKYVJIbI. | 

[lony4eHubie aHHble MOATBepAKLaloT MpeAMOOREHUe O BO3OyKeHHH HO- 
HOB, MoysaomlauxcA mpH doTosppexte C MeHOK KpacuTesieH, Ha BepxXHHe 
3IEKTPOHHbIe YpOBHH. 


JlenuurpamcKui. rocyfapCTBeHHbId yHHBepCHTeT TloctynHsi0 
um. A. A. ?KgaHosa 20 III 1961 
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Aoxnagn Anaqemun nayr CCCP 
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PH3BHKA 


Axkajemuk A. 6. SEJIBJOBYY, C. 6. KOPMEP, M. B. CHHHILIbIH uw K. B. IOWIKO 


MCCJIEMOBAHWME OMTHYECKHX CBOHCTB MPO3PAUHbIX BELLECTB 
MPH CBEPXBbICOKHX JABJIEHHAX 


Tipu pacnpoctpanenuu CHbHbIX YRApHbIX BOJIH NO NpOspayHbIM BellleCTBaM 
MOXKHO MpOBeCTH H3MepeHHA, aloulue CBesqeHuA OO ONTHYECKHX CBOHCTBAX Be- 
iWecTBa, CKATOTO 0 JaBJeHHM B COTHH THICAY WM MMsMMOHLI aTMoctdep ('). 

Ecau wupuna dpouta yapHol BOJIHbI MHOFO MeHbINe JWIMHbI CBeTOBOH 
BOJIHbI A, H3MepeHHe HHTEHCHBHOCTH CBeTa H€3ABHCHMOFO MCTOUHNKA, OTpPaxken- 
HOTO OT MOBePXHOCTH YapHOH BOJIHLI, MOSBONAeT ONpeeHTb Kosdpulpent 
NpesOMMeHHA N CcxKaTorO BeulecTBa. B stom ciryaae Kos puNMeHT OTPAKeHHA 
Ro wu3pecTHbIm dopmysiam MpenesA 
3aBMCHT OT 72 CKATOLO BelleCcTBa, H3BeCT- 
HOrO Mo HEBOSMYILCHHOrO BelllecTBa U 
yrsia nayeHnusa wp. ITOT cnoco6 npHMeHuM 
-HBTOM CwJlyuae, Kora mocie cxKaTHA 
BeulecTBO HempospauHo. Kora morwo- 
 wleHHe CBeTa B CxKATOM BellecTBe CTAa- 
HOBHTCAH 3HAUHTEIbHbIM YyxKe B COE 
TOJIMMHOH A, B NPHHIIMIe MOMKHO H3Me- 
PHTb M BeULeCTBEHHY!IO HM MHHMYIO 4aCcTb 
n (MHUMaA GacTb Nn XapakTepusyeT Kak 
pa3 normoujenve cseta). Ja 9Toro 
HeEOOXOUMO ONpeeIMTb 3ABHCHMOCTb R Puc. 1. Cxema  ombita. J — naparomnl 
OT yrula WaseHHA UNONApHsanIo OTpa- cper; //, [1] — ceer, OTPaxKeHHbI OT He- 
XKCHHOTO CBeTAa (2), Takaa cuTyallna NOMBYOKHBIX TpaHHi, MIeKCHTacc — Boa; 
BO3HUKaeT BTOMCJy4ae, Kora cKaTue = | Y een ee a pone 

HOM BOJIHbI B BOC, CBET, OTPaxken 
CYILECTBEHHO T€peCTPOHUT IICKTPOHHBIC yy or ABMyKyMleHCA TpaHHubl CxaTaA 
YpOBHH BelllecTBa, B YaCTHOCTH IIpH Bolla — CxKaTHI mmekcuraacc, AA — mlo- 


Tipepp alien uu JMSJIeEKTpuKa B MeTaJJI CKOCTb KOHTAKTa C B.B.; BB — watasb- 
t nyTeM OKATHA ( 4) Hoe mojlowKeHHe YTpaHHitbl MIeKCHTr ace — 
ahaa 


ee 


a 


agit Sian Ph, 


ee a. 


oe & Sy aa ns 


Bola (iyHKTHpHad sauna). / — meKcn- 
IIpm He CJIMINKOM BbICOKOM JaBJe- — ryaccopan mpusMa; 2 — Bosa Nepen Ppoutom 


HMM, KOra C#KATOe BEIMLeECTBO OCTACTCHA yapHol BOJIHDI; 3—pBona, cxKaTan B yyap- 
| MpospayHbiM mo BCeH TOME, ero loKa- HOH BOUHE 
3aTeIb MpeJIOMJICHHA M MOKHO oripese- d 
JIM@Tb TeoMeTpwuecku (cM. puc. | uw 2a), 43 xOMa JyHeH B CAKATOM BeILECTBE, 
Ha pesyibTaTax 9TOrO MeTOJa He CKasplBaeTCA IMM pHHA (pponta yapHow BOJIHDI, 
} OCKOJIbKY OHA BeCbMa MaJla 10 CpaBHeHHIO C TOVJIMMHOM CKATOTO BeIILeCTBA 
_ (O6nactb 3 Ha puc. |). 
f _ B kauectse mepporo mpuMepa HaMM HayaTO HCCeOBAanUe BOJbI HW MIpoBe- 
| WeHbI OTCIbHBIC OMbITHI Ha MleKcurviacce HW CTeKJe. IlocraHoBka onbiTa mo Hc- 
‘Cle@MOBAHUIO OTPaKeHUA CBeTa OT YAaPHOMl BOJIHbI B BOC mokasaHa Ha puc. |. 
Tpaxennpie yun //=-V pericTpHpoBalHcbh CKOPOCTHBIM cboToxponorpadom, 
OTOPHIli C MOMOL{bIO BpallaioulerocA sepKkala pasBepThIBal ABJICHHe BO BpeMe- 
u. AHanornuHa pesakunA Onbita HM pH ucceAOBaHH nuekcursacca. Hicene- 
{lyeMoe CTeKJIO MOMela0Cb B BOAy TAK, YTO B OMbITe HaGOfaslOCch. OTparxkenHne 
cBeTa OT (PpoOHTa yapHOl BOMHbI B CTeKJe HB Bose AO nocue crekna. Tunny- 


Hble (OTOXpOHOrpaMMbl NpHBeseHbl Ha PHC. 2a, OU 6. 
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gB o6cnefoBaHHbIx BellecTBaX, KaK BHAHO H3 (boTOXpoHorpaMM, 3a@HKCH- — 
poBaHo OTpaxkeHue CBeTa OT PpOHTa ylapHot Bob. IIpu sToM cxKaTaA Bola 
ocTaeTcd po3spayHoli BO BCeM OOCEOBAaHHOM HMHTepBale jaBleHuli oT 39 20° 
144 Toc. arm. Crekio Hempospa4HO pu Japnenuax ~ 200 TIC. aTM. 
Bosee mogpo6uo uccueqoBaHa Boa, Tae 3 OMHOTO ONbITAa MOKHO NOMYYMTb 
pe3yIbTaTb! 10 OGoHM MeToyaM. JIA KouMYeCTBEHHDIX H3MepeHHi KOdcpHIH- 


Puc. 2. a — poroxpoHorpamMa ombiTa oO OTpaxkeHHio CBeTa OT PpoHTa yAapHO BOJIHb! B Boe 
(o6osHauenusa cm. Ha puc. 1). 6 — doTOXpoHOrpamMa OMbITa NO OTPaxKeHHio CBeTa OT ylapHou 
80 THEI B IieKcurmacce; CC — cpeyenHe Bo3flyxa B 3a30pe MPH BbIXOAe WeTOHAIMH Ha TpaHully 
8. B.— MileKcuraacc. ¢ — oTpaxkenue cpetTa OT (poHTa yapHOW BOE, pacnpocrpansrionlelica 
B cHcTeme Boma — ctexsio — Bona; J/a, ]I]Ja — orpamenue cpeTa OT HenMOIBUKHOK TpaHHiyl 
sola — cTeko; [Va — oTpaxkenve cBeTa OT PPOHTa YAapHOM BONDI B CTeKIE, Va — oTpankenne 

CBeTa OT JBYXKyIMeHCA TpaHHIb! CxKaTaH Boa — CHKATOe CTEKMO 


eHTa OTPaxKeHMA WIMPHHa H30OpaxKeHHA OTPaKeHHBIX JIyYeH Ha MeHKe 3afa- 
Bajlacb TAKOH, YTOOL H3OeKATD BAIUAHUA HepaBHOMepHOCTH SKCHOsHNMM Hu co- 
TopasmpiTua. [ipw H3MepeHHuM MHTeHCHBHOCTH OTpameHHOrO CBeTa 9TAJIOHOM 
cnyxuiu ayuu I] u ITI (puc. | u 2a). Beero Onto mpoBezeHo 3 cepuu mo 4—6 
ONKITOR B Kaxkgol. Xapaktep oTpaxeHUA CBeTa OT HOBEpXHOCTH yapHOM BOWI- 
Hbt ‘cm. puc. 2a) cooTBeTcTByeT 3epKaIbHOMy (a He quddy3HOMy) OTpaxKeHHt0, 
GTO CBUJeTeILCTBYeT O SOMbINON CTeNeHH TaqKOCTH @pOHTa yAapHOH BOVIHEL. 
Vis nenocpeicTBeHHEIX JaHHEIX 0 KOspPUMMeHTax OTparkeHusA cBeTa OT PpoHTa 
ylapHoii BOJIHBI CllelyeT, YTO C yBeNMeHHeM yrsia nanenua OT 50 Jo 75° Koad- 
(ULLMeHT OTPaxKeHUA pacTeT B COOTBETCTBHH C CooTHOINeHHem MDpenea. 

3HaueHuaA fm BMeCTe C ApyrHMu MapamMeTpaMH yAapHOH BOJHbI NMpHBeAeHbl 
8 Tam. 1. O6pa6oTKa TaHHbIX NO «reOMeTpH¥eCKOMy» MeTOAY ONpemetweHHA 1 
Beach 10 YpaBHeHum cocTosHus (°,°), C MOMOMIbIO KOTOPbIX NO OMmpeweweH- 
HOH B HAINIMX OMbITAX CKOPOCTH YapHOM BOJIHI BLIMHCIANaCb MMOTHOCTb, AO 
KOTOPOli CAKMMaeTCA BOMa. Bce 3HaveHHA 1 ONpeleseHbI C KBaNpaTHYHOH O1IHO- 
KOH cpeluel BervuuHE B + 0,01. 3aBucuMocTp n (p), NOJyyeHHaA pM ypaB- 
HeHHH COCTOAHHA BOLHI mo (5), Nana Ha pu. 3. 

O6patumes K (cbu3uuecKOl CyNHOCTH NOmy4eHHBIx pesybTaTOB. Bumanue 
MJIOTHOCTH UM TeMMepaTypbl Ha MOKasaTelb NpeOMIeHHA BOLL! BOJIM3H KOM- 


Ta6auna 14 


* PaccuutaHo mo (5) PaccuutaHo no (8) 

5 n,. oTo- 
Z d . Pp : MeTP. 
an Se neon Toe Pace Cae fants ee 

HE Alea bet avell ed bee) 185 39 APA eA 33 4,47 
: co oe |) GB, 410 1562) \p 56 406 4552 


1,56 | 875 144 1,83 | 1,52 150 1,52 
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_ cilerKkKa UCKpPHBJeHa Ba CueT pocta 


-HaTHOH TemMMepaTypbl WH Mp AaBIeHHAX, ONH3KMX K aTMOC(epHOMY, AaHO B 
_pa6ote Pamana u Benkatapamaua (°) 


e095 Rew == 23,17 C). n= 1,330; 
(On'j Op)7:= 0,325 em/r*; (On / OT) p = — 1,90-10° rpan*. 


STH WaHHble C yYeTOM MOKa3aTeA MPeJOMMCHHA apoB BOAbI, paBHOrO NO 
ONBITHBIM fanHbim (2°) n= 1 + 0,33p, MoryT ObITb 3amMcaHbl COOTHOLIe- 
HHe€M, YUHTbIBAIONIMM COBMeECTHOe BJIHAHME IVJIOTHOCTH HM TeMMepaTypH!: 


n = 1,334 + 0,334 (p — 1) — 1,90-10°°Tp, (1) 


reed, BC, 

C sto dopmy0H corsiacyeTcA HM MOKAasaTeb MpeJOMJCHHA Jiba Np O07 
op = 0,9168 (cpemuee sHayenve n = 1,311, mo dopmyse (1) n= 1,306). 

B o6nactu nmoTHocTeli Hu TemnepaTyp, AocTuraempix Ha (bponTe yAapHou 
BOJHbI B Bole, pe3y/bTAaTH pacueToB m0 (1) (cm. puc. 3) yAoBNeTBOpHTeNbHO 
coracyioTcA C 9KCIePHMeHTAaJIbHEI- 

MH 3HaUeCHHAMH 7, ONpeseJeHHbIMH [i[ haa 
reoMeTpwyecKuM ciocoOom. S3ame- - J 
THM, TO CIOWIHAA HHUA Ha pHe. 3 / 


WM JjaHHble TOLTBepxKaloT cylile- 
CTBeHHOe OTKJOHEHHE OT MOpMyJIbI 
Jlopextu—Jlopenita Ala 3aBHCHMO- 
ctw n (p) (CMOTpH NYHKTHpHylo JIu- 
HMIO Ha puc. 3). ITO OTKMOHeEHHe 
MIpOABMIOCb WB paHee MpoBeeHHbIXx 
ompitax PamaHa Hw BenkaTapamanHa: 
pH faHHOM ft, ~; = 1,334 mo Jlo- 


Tu — Jlopexn OJXKHO ObIT 
hi ae | etree * Puc. 3. 3apucumMocTh kos@uuneHTa MpesoM 


dn 
an = 0,367,a Ha _ onbite do. NeHHA_oT TWIOTHOCTH BODbI: a — reomeTpHue- 
ies Pa ckuii, 6 — toToMeTpHuecKu MeTOr 


ee | eS V0. : 

Tlawupie, nowyueHHble (OTOMeTPH4eCKHM MeTOOM JJIA TOUeK 2u 3, AeKaT 
HeECKOJIbKO HWKEe pe3YJIbTATOB, MOMYAeHHbIX TeOMeTPH4eCKUM cnoco6om. 9TO, 
OUCBHAHO, MOxKeT OLITh OODACHEHO KOHE4HOCTHIO MepeXOJHOFO CJIOA, B KOTOPOM 
MpOUCXOAUT cxKaTHe BOALI. BA3KOCTb BOAbI IPH HOPMAJIbHBIX YCJOBHAX IIPH- 
BOUT K WMpHHe pOHTa yAapHOH BOJHEI NOpAAKAa JoJen anrcTpeMa, pH KO- 
TOpOH He MOMKHO ObITh CKOMbKO-HHOYAb 3aMETHBIX OTKIOHeEHHM oT PopMyJ 
@penena. Jlanupie PoToMeTpu4ecKoro MeTOa MOXKHO OObACHUTh, eCJIM, CueLyA 
A. T. Onetuuxy u B. H. Muneesy, npesmosoxKuTb, YTO BASKOCTb BOAbI CHJIbHO 
BO3pacTaeT pH JaBMeHHH BHINe Px = 60-80 tric. aTM. Tora np aBJeHHAX 
P1 B YAapHow BOMHE BbIMEe Px CleyeT ORKUMATb CTPYKTYPHI (ppoHTa, COOTBeT- 
CTBYIOMNeH GbICTPOMY CKATHIO OT Po MO Px H MaBHOMY (3a CueT BASKOCTH) CKa- 
THIO OT Px Wo pi. Ha nocaetuee oOpaTuau name BAMMaHHe P. M. Saiiqetb H 
B. H. Munees. [Ipu pi > px oTomeTpwuecKHit MeTOM HeNpHMeHHM, TAK Kak 
onpelenenHEtit cboTOMeTpH4eCKU TMOKasaTeb MpeOMeHHA TMepecTaer pactH, 
HeECMOTpA Ha poOcT MCTHHHOFO 7 (91). 

TpakTopka J\aHHbIX, MOJyWeHHBIX NIpu oOpaOoTKe 10 ypaBHeHHi0 COCTOA- 
Hua U3 (°), Gomee cowKHA. Baecte c TeM, B OTMYHE OT (°), Hamu He OblIo OOHAa- 
P y2KeHO CHW2KEHUe MHTCHCHBHOCTH CBeTa, OTParKeHHOTO OT MOPIIHA (rT. e. 2BaxK- 
bl Wpomemmero wepes CxKATYIO Boy) pH AaBeHHAX, MpeBbIIaloulAx 
115 tric. arm. (cM. puc. 2a), pu KOTOPbIX, COrlacHO (6), mpoucxoguT asoBbll 
nepexog B Bose. Ilo HauiuM aHHbIM, Aare pH jaBjeHnuax B 300 THIC. aTM. BONA 
ele Mpospauna. 

B 3aKmmouenue yKaxKeM, 4TO MeTOL OTPaxKeHHA MOKET ObITb Tip HMeHeH AA 
peMleHHA psa BOMPOCOB PU3HKU BbICOKHX jlaBseHui. Tak, B OTM4Ne OT pesyJIb- 
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TemilepaTypbi B yZapHoi Bowne. Ha- is | ero | 
‘f 
| 


L 
[4 15 18 
Y ees 


taToB (°), ONTHYeCKHH CMOCOO MOSBOJINT OONapyXUTb HE HOHHY!O, a we 
HYIO TIpOBOAMMOCTH (COMMKEHHE SIEKTPOHHBIX MOJIOC, HpHOMKeHHe K M 
JIMYeCKOMY COCTOSIHHIO). a 

JipyruM BOSMOXKHBIM HanpaBeHHeM ABIAeTCH HCCIEROBAHHE TPARKOCTH 
YAapHBIX HW eTOHALMOHHBIX BoA. TlocneqHee CyIeCTBEHHO AIA PelleHHA B 
poca O AeTOHAILHH KOHJCHCHPOBAHHBIX BSPbIBYATHIX BelleCTB. 

Aptoppt BbipaxkaroT OarogapxHocTs B. Il. Apakanosy Pr. B. Kpnumkesryuy | 
3a yuactue B akcnepumente u A. T. Msanosy, P. M. Saiigemo, A. YT. Oneiinuny — 
u B. H. Muneepy 3a Wennble AHCKYCCHH. 


TlocrymHo 
30 ITT 1961 
IMTHPOBAHHAS JIUTEPATYPA 
19.5. 3enpgosnuy, C.B. Kopmep, M. B.Cununn, A, MW. Kyp s- 


nu, JAH, 122, Ne 1,48 (1958), *®B.T. Puus6ypr, I. i. MoTtyaesBuHuy, Yen. 
(pus. Hayk, 55, B. 4, 469 (1955). * A. A. AG pHKOCOB, Actp. KypH., 31, Ne 2, 112 (1954). 
4B J.Alder,R.H. Christian, Phys. Rev. Letters, 4, Ne9, 450 (1960). °>M.H. Rice, 
J. M. Walsh, J. Chem. Phys., 26, Ne 4, 824 (1957), ° JI. B. AnbTmymep, 
A. A. Baxanosa, P. ® Tpyuaun, JAH, 121, N6, 67 (1958). *G R. Cowan, 
D. F. Hornig, J. Chem. Phys., 18, 1008 (1950). 8V. Raman, K.S. Venka- 
taraman, Proc. Roy. Soc., 171, 137 (1939). ® JI. B. Anprmyuep, JI. B. Kyae- 
mona, M.H.MapaosceKkuli, KOTO, 39, 16 (1960). 1° Handb. of Chemistry and 
Physics, 387 ed., Cleveland, 1955. 


Hoknaagn Anragemun nayr CCCP 
1961. Tom 138, Ni 6 


PH3HK A 


10. C, CHTOB 


OB 3JIEKTPOCTATHYUECKHX IPEKTAX MPH JBIDKEHHH 
PA3PE)KEHHOM MJIA3MbI B HEOAHOPOAHOM MACHHTHOM TOJIE 


._. 


(IT pedcmaeaeno akademunxom M, B. Keadouuen [6 I 1961) 


Te 6-4 eee 


HeofHoposnoe MaruntHoe movie H (r), B KOTOPOM Te4eT NOTOK paspexenHoll 
/T1a3Mbl, B pasHOli CTeNeHM BOSeHCTBYeT Ha ABWKEHHE ce SEKTPOMHO! MH HON- 
“HOM KOMMOHEHT, 4YTO HPHBOJMT K pasjleienHio Sap Ala B OOAaCTAX, PasMepbl 
KOTOPBIX OlpelesioTCA MacwiTa6om HeosNopoNocTH L MArHHTHOrO NOVI. 
OOpasoBaHHe NpocTpaHcTBeHHO MpoOTsKeHHHIX OOBEMHDIX BapsiOB B WiasMe 
| BexeT K BOSHHKHOBeCHHIO CKaudKa INMEKTPOCTATHYECKOLO NOTCHIMATA, BeTHYHHAa 
KOTOPOrO 3aBHCUHT KaK OT cTeTeHH HeosMopoxNocTH H, Tak uM OT USHVECKUN 
XapakTepHcTHK NoToKa Wia3sMbl. YKasannblii HeMHeHbI sdpeKT necEyere st 
B pesviaraemol cTaTbe JWI cyuan, Kora H H (x). 
1. PaccmoTpum mlocKoe cralHonapHoe TeueHHe ABYXKOMMOHEHTHO! 91ek- 
-TPOHHO-HOHHOM Tla3MbI B MarHUTHOM TIOV/Ie 


j H (x) = Aol + Aoy 1 (%) 1, (1) 
4 
Tae y (x) — neyOnipaioulan cdbynkunn, y=O nph x --L/2; ye l npn o 
> L/2. HenocpeyctBenno u3 (1) Busno, uro ypaBnenne div H = 0 Bbinovins- 
eTca apTomatuuecku. Mojesb noun, OusKoro K (1), Moxer ObITh peasinsoBaHa, 
‘HalipHMep, C MOMOMLbIO CHCTEMbI MOCTOAHNDIX TOKOB, TEKYULMX B HANpaB/enHyt 
‘OCH 2 TO TWOCKHUM HeNOJBWKHO S3aKpeVICHHbIM PeilerKaM, MOMCHLCHHbIM  b 
‘oNHOposHoe nome Ho napamieibHo miockoctu x = 0. Byyem cuntath, “ro 
CTOAKHOBCHMAMM Sap AKeCHHBIX UACTHIL C PeueTKOM MOAHO TipeneOperb HOOK 
TMa3Mbl B3AMMOJEHCTBYeT TOJIbKO C MarHHTHbIM TNOJIeM. 

Ilyctb V — nanpaBiennad NO MarHUTHOMY MOJO MAKPOCKONHMECKAaA CKO 
pocTb moToKa pu x = —oo; N; HN, — MIOTHOCTH HOHOB H WICKTPOHOB B Ita 
faroujem (uugeKkc -|-) moToKe, mpHyem 


| 
' nt (— oo) = ne ( —oo) flo (2) 


(ycOBHe SMEKTPHYeCKOH HeHTPasbuOCTH), CUNTaeM IWla3My AOCTATONHO Pas 
@KEHHOK, TAK 4TO CIIpPaBeLIMBO HepaBeHCTBO 


1 L;, e => L => Ri, e (3) 


rue 1 un R — coorpercrBenno cBoGosubilt mpober Hu JapMopoBeKult pajuyc 3a 


pa2xKeHHOM 4acTHUL. Brimosmnenne (3) mosBovse;r, npene6perast CTOJKHOBe- 
he alii MOBeeHHEe IWla3MbI C MOMOLLbIO Ip HOMKeEHHOLO, Tak Ha 
3b1BaeMoro «ipelidoporoy KHHeTHYeCKOrO ypaBHeHHsA (1,2) jit CPyYHKIWH pac- 
Hpefenenua vonos (aeKTpouos) f;,(r, V, }4), KOTOpoe B Harem cyly4ae jer 
WA KaxkKQO KOMMOHEHTHI BCe TPH HUTerpasta JIBWKEHH A: 

{ 


2 3 ‘ : bi 
u= me = const; oo -ep + mug = 6 = const; A= const. 


. 


— 


b 
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pi 

+ > * 4 

Snecb rot 4 =H =H + bh, rae h—MarHHTHOe NONE, cBAsaHHOe C Apelpo- 
BRIMH TOKAMH B llvla3Me; U H VU; — MpososbHad M TomepedHaa HO OTHOLUCHHIO 


=e AJ 
K Jf KOMMOHEHTHI CKOPOCTH YACTHILIbI, (72, é, W— Macca, 3apaA A MaryuTHbIn MO- 
MeHT HOHA (9s1eKTpOHa); Qg — 9u1IeKTpOCTaTH4eCKH norenuMan. Hmoxe MbI pac- 


CMATPHBaeM TIOTOKH, JIA KOTOPbIX IIpH X = —oo 
3 of _ py OF | 
oy a Hy Ot seth ( ) 
uro B coueraHHH c (1) o6ecneyMBaeT BEINONHeEHHe (5) BO BC€M MPOCTPaHCTBE, 
Ec nam u3pecTen BHA dyHKunit f; U fe WpH x = —oo, T, €. 3aaHO pacnpe- 


jleneHve “aCTHIL 1O CKOPpOCTAM B MafaiouleM MOTOKe, TO TCM CaMbIM H COOTHO- 
menuamu (4) f; w fe, KaK pelleHua ApeoBoro KHHETHYeCKOrO ypaBHeHHA, 
> 


onpelenenbt BcIoly, Mp STOM Jf H @P AOMKHI YAOBMCTBOPATD ypaBHeHHAM 
Makcpemia JJId CaMOCOracOBaHHOrO 3JEKTPOMArHHTHOrO HOA (?). Pemenne} 
nowyuaioulelicd CHCTeMbI HeJIMHeHHbIXx WucbepeHuvabHbIX YpaBHeHHH ANA 
p (x) u h(x) conpsxeno c OombIIMMM MaTeMaTHYeCKUMH Tpyanoctamy. Jia 
ieoro Kpyra BONpOCcoB, OfHaKO, HHTepeceH He TOUHbI XO MOTeHUMasa, a ero} 
ckayox 69 = @ (co) — @ (—oo), yCTaHaBJIMBaloluiicA B pe3y/bTaTe B3aHMO- 
qelicTBMad ToTOKa mla3Mbl C HeOkHOposHOCTHIO H. ITO NOSBOVIACT, HCMOJIbSY AP 
JIOCKHH XapaKTep HEOAHOPOMHOCTH MATHHTHOTO NOMA, CYyeCTBEHHO ympo-} 
CTHTb 3aauy, CBE e€€ K PelleHHIO CHCTeMbI TpaHCIleAeHTHbIX ypaBHeHHh WA 
ACHMITOTHY€CKUX 3HAdeHHH ~ Uh. 

Yuurtpipan (1), (2), (5) W HcnHomL3yA H3BECTHbIe H3 SCKTPOCTATHKU Pesydb- ) 
TaTbl JIA MOcKorO CJIOA, MOuy4aeM: 


@~ (—oo) = 0, @ (co) = 5 hy (—o0) = hy (00) = Mn. 
(3necb 1 HWKe HHeKcamu 0, | OOo3HauaeM 3HAYCHHA BEMMYNH COOTBETCTBCHHO 


pH x = > oo). YpaBHenua Aa «cKayKOB» ** H hi Moyyaem 3 YCNOBHH KBa-} 
3HHelITpabHOCTH MpOXOAAMLerO HM OTPar%KeHHOFO MOTOKOB MasMbi IPH X = =f oe 


a + a, z ) 
Nz Ney, Nig = Neo (6)} 


H HeMPePbIBHOCTH XY-KOMMOHEHTHI IJIOTHOCTH MOTOKA MMITyJIbCa CHCTEMbI «yay 
cTHItbI—nose» (3) 
(TY) + TY)o = (Ty + Ta) (7) 
TlocmeqHee paBeHCTBO ABJAeTCA CJIEMCTBHeEM CTalMOHapHOCTH paccMaTpH- 
BaeMOrO pexKUMA H NOCTOAHCTBA TOKOB, co3faroulMx noe H. Kak serko moka 
3aTb, IPH STHX YCNOBMAX B3aMMOJelicTBHe ApeHoBbIX TOKOB B Na3smMe C H 
H3MCHAeT JIMIb XX-KOMINOHEHTY NOTOKAa HMIYJIbCa CHCTEMBI. 
Ormetum, 4To #3 (6) cnelyeT paBeHcCTBO MaKpOcCKONMYeCKUX CKOpPOCTeH HOH 
HOM WM 3ICKTPOHHOM KOMMOHeEHT pH xX = oo (VA =Vi). 
Pacxppipan (6), (7), mepexoqa K Gespa3MepHbIM MepeMeHHbIM W = vo/ 


ia 
ug= ik . HW BbIeIAd Gespa3sMepHble Mapamerphl, NomysaemM ypaBHeHAA OT 
HOCHTENEHO ap? = Qep"/m V7 wey, 
ok 
\ \\ Gis — fe) dq dw = 0; ( 
0 0 
1) te 
off : Bas 
ZI \ig rer io + &feo) 
Ho (Hoy + Ma) * * h 
— (fi, + fei) pwd dw = FF, if 
Vie +A) H+ Hy ty) “ 


re fie beaten fa le. loge 
Vwt—p—t(s—i)q' ° Vo? +p/e—o(s—1)aq/e 


ite : , 
_/* HOpMMpoBaHa COOTBeETCTBEHHO yCJIOBKiIO 
' co CO 
. ° ss ae 
1s\ \ f’ dq do C7 yy = Vine 
0 


0 0 


| 3hecb & = m,/m,, 9 = 02/04 — oTHOuIeHHe «romepedHBIX TemmepaTyp» 2v1eK- 
| TpoHoB w HoHoB, t= 201/mV?; s = 4/4, A = V H2/4am,noV? — tax 
_ HasbiBaemoe gucio AjbdBena. 


at bs i] 
0/4 
250 
=] 
Ong 
; 1 004/r 
5 Puce. 4 Pre. 2 Pue. 3 


' Ilapametp k& cBa3aH c KosdppuuMenHTOM NpoxoxAeHHsA MOTOKAa 


oo k 


énv>* — <nv>— . 
ZA 0 GY 2s \ aPer 
et <no>e \\F ust 


_  Cycrema (6’), (7') 3aMKHyTa B CJlygae MOMHOTO NpoxXowKAeHHA, IPH 3TOM 
k= Rmax W K (Rmax) = |. 
2. Cuctema (6’), (7’) 3Ha4uTeMbHO ympoulaeTca, ec 


Aue (8) 


M3 (7’) nojnyuaem 


2 <(mnv*), + (mnv?) 
4 [A;= i Hoy (Z) m;nyV? a <A gy, 
tr. ec. HH. Ww waxogurca u3 (6’), B KoTOpoM s! = H1/Ho. 

3. B KauectBe mpoctoi uumocTpalun mpumMenenua (6’) paccmoTpum mporte- 
/KaHMe 4epes none (1) maKeta uactu c f (—oco), «pasMBITOH» MO nonepeyHBIM 
exopoctTam: (f;,e)) = 10d (w — 1) npu Om qG< l, (fie lo = 0 npu g> 1. 3necb 
Bpidop S-byHKUMH COOTBeTCTBYeT MpeAMOOXKeHUIO, XTO 0|| < mv?/2. Tipu spr- 
nommenun (8) ypaBHenue (6’) cBoquTCA K ypaBHeHHIo 


: 4 (Vi-¥v—-Vi-y— & (@—)) = 


yp ie Oe eet 
=Vi+2-Yi+" oS 


iZ KOTOPOrO HaxOJMM 


y =p! (e, 0, te (st — 1) 
' 
(cm. puc. 1). . 
YronmeHHad 4acTb KPMBOM COOTBeTCTBYeT MOJIHOMY MpOXO*KTeHHIO NOTOKAa 
ik = K =%1). Tipu st > st, Hauwnaetca oTpaxkenue (k <1). NMpu k—+0 
2 2 
51 a oe 
ge Pax melgeie 
CKa4oxk morenunana B HeosHOposHOM nose H MpHBoOgUT kK SeKTpocTaTHuue- 
=a 
CkKOMY CIABUTy KPpHTHYeCKOTO 3HaYeCHHA Sxp = UT op We 2). 1 
| Kak noxasnipaer pacuer 0! = (m(v —Vi)’ayt/<n)f uO} = <mpgin> + /<nye, 
4(IpOTaCKMBaHHe» 2eKTPOHOB HMOHAMU Yepes HeOMHOPOMHOe MArHUTHOe Nowe 
| BuispiBaer CHIbHbIM alNabaTH4eCKH NOMepedHbIn Harper jerKOU 9IEKTPOHHOW 
| komnoneHTs 3a CueT KHHeTH4ecKOi SHeprHH MoHoB (*) (puc. 3). TlosBasiomasca 
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HOM BbIGope HeosHopoxMoctH H, Aonyckalonlem MaTeMaTHNeCKOe MCCIEMOBAa-— 
Hue 3aauu. Onnako paccMOTpeHHbIi M€XaHH3M paseJeHHA 3apAAOB TipeAcTaB- 
JImeTCA LOCTATOUHO OOM, H CBASAHHbIC C HMM ABJICHHA LOJDKHDI B TOH HIM WHOM 
CTeneHH MpHCYTCTBOBATbh pH ABHKCHHH paspexKeHHOM T11a3MbI BO BCAKOM He- 
OMHOpOAHOM MarHHTHOM TOVIe. SekTpocraTuyeckne IpPeKTH! MOryT urpatTb 
CYICCTBEHHYIO POJIb IPH B3aMMOJCHCTBHM MOTOKOB MpoBosAulero rasa € Mar- | 
HUTHBIMH TOJLIMH KOCMHUCCKUX OO‘EKTOB, Te BbINOJHeHHe (3) aBuIseTCA OOBIU- | 
np. B wacTHOCTH, CAaMOCOraCOBaHHbIt CKaYOK NOTeHIMasa B MOTOKE oG6ecneun- | 
paet ykasanubiit B. VW. Bexcnepom (“) MexaHusM TeHepallun PeJATHBUCTCKEX | 
9JICKTPOHOB B KOCMMUCCKOM IIpOCTpaHcTBe. 

Atop Bbipaxkaet OlarowapHocTh akayl. M. A. Jleontopuyy u mpod. E. C. 
Ky3HeloBy 3a HHTepec K paOoTe M WeHHbIe 3aMedaHMA Hi b. A. TpepcKomy 3a 


novwesHbpie WUCKYCCHH. 


Tloctynusio 
13 1 1961 


IMTMPOBAHHAS JIATEPATYPA 
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No 1, 181 (1960). . 
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Wornaagp Akaxzemun nayx CCCP 
1961. Tom 138, Ne 6 


TEO@PH3SHKA 


NM. C. JIMHEHKHH 


BETPOBAS HW TEPMOPAJIAHHAA WHPKYJIAUMA B OKEAHE 
(ITpedcmaeaeno axademuxom B. B. Ulyaetixuxotm 18 I 1961) 


Bo3sMOxKHOCTb COBMeCTHOTO yYeTa shekTOB BeTpa H TeEpMOAMHAMM4eECKUX 
cbakTOpOB pH *opMupoBaHHu TexeHu B ryOOKOM OapOKMHHHOM MOpe HJM 
okeaHe Onisia yKa3ana eule B padote (1). OfHaKo B nocaenyloulux padoTax aB- 
Topa M Apyrux uccJleqoBaTesei usy4asacb HOO TObKO BeTpOBaA, HOO TObKO 
TepMOrasIMHHad WApKyiAuua B Mope. JImmb B padote Takano (7) paccmoTpeHo 
) COBMeleHve BETPOBLIX H KOHBCKILMOHHBIX TEYVEHHH By/HEKOTOPBIX YaCTHbIX YCJIO- 
‘BUAX 3O0HAaJIbHOTO MOTOKA, MIpH MOCTOAHHOM 3Ha4deHHM MapameTpa Kopuouuca. 
Hwxe paccmatpuBaetca ToT Ke BoNpoc O POpMHPOBaHHM YyCTAHOBUBIIMXCA 
TeveHHit B OApOKAMHHOM OKeaHe 6e3 yKa3aHHbIX Orpanuuenuii. ABTop pasBuBaer 
BeCb IpefowKeHHy!0 HM PaHee JIMHeapH3UpPOBaHyYyi0 TpakTOBKy 3a/1a4uH, OMI- 
paBlHBad ee B 3HAYHTCIbHOM CTeMeHH TeM, YTO sdekT TypOyeHTHOK Ruddy - 
3H IVIOTHOCTH Ka¥eCTBeEHHO SKBUBaJIeHTeH aqpeKTY KOHBEKILMOHHBIX MpOllec- — 
cOB B Mmope. 

PaccMOTp¥M OTJeJIbHO Te“eHHA MOBeCPXHOCTHOTO H ruyOM“HHOTO COA MOPA 
‘(°). Tedenua noBepXHOCTHOrO COA YAOBMeTBOPAIOT YpaBHeHH AM TCOPHH IkKMaHa 


eu ie Ops 
— 2@ cos80 = Va5 —— Rag ° (1) 
> Sole ae ape. 
2@ cos8u = V55— > Rsin pan? (2) 
a 
p=; (3) 
i Oo we dv] , Ow 
gang lap Sind) + E+ ze =O 4) 


TpaHM4HbIM YCOBHAM Ha CBOOOAHOH MOBepXHOCTH: NIpH 2 = E 
Ou ov ens wy 2 
ie ie he Tx, w=0, p=0 (5) 


Ha rayOuHe MOpA MIpH zZ—°% 


1 dp 
ON 7 ae 2@ cos 9p Rsin Gan ’ (6) 
4 Op 


es > Boacepip. ROO * 


Tlpeanonomum, 4TO pacnpeseseHve MIOTHOCTH p MaJlO oTiMuaeTCA OT H3- 
BeCTHOFO PaBHOBeCHOrO pacmpeeIeHHA p, (z), Tak 4TO 

o =p. +p, p’ = 605 (0, 2, 2) + 00 (6, 4, 2); (7) 
‘ie 6, 0 — Gespa3MepHble BeJHUHHEI BO3MYICHHH, BbISBaHHbIX JeHCTBHeM BeT- 
ba WM COOTBETCTBEHHO JeiicTBHeM HeOJHOPOAHOTO MIPHTOKa Terla, ocajlkKaMH 


vcnapenvem, a 60, 00 — XapakTepHble SHayCHHA Tex »Ke BosmMyulenHi. V3 
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ypapHenua (3) HaxOfuM CJlesyrollee BbIPAKeHHe ANA OTKJOHCHHA AaBJeHHA 
p’ oT ero paBHOBeCHOrO 3HaveHHA Pp, (z): 


Zz 


po = Spek g\ (608 su Nees & 
9 


ONeHUBaH MOpALOK BXOAALLAMX ClOfla BeJIM4YMH, HETPYAHO NOKA3aTb, 4TO AA 
OBEPXHOCTHOFO COA MOPA 3HaYeHHEM MHTerpadia MOKHO mpeHeOpeub. 
Uucto Apeliopple cocTaBssmiollMe CKOPOCTH YAOBJIeETBOPAIOT YPaBHCHHAM 
(1), (2) 6e3 mocneqHUXx WieHOB. OHH ONpeesAIOTCA HSBECTHBIMH copMy amu 
QKMaHa. ( 
Vinterpupya ypaBHenve HepaspbIBHOCTH NO 2 OT Z = € No HWKHeHM rpa- 
HUUbI MOBepXHOCTHOFO CyIOA TpeHHA Z = h, HaxOfUM C yueTOM (1), (2), (5) u (8) 
HYKHOe JIA JabHeMMero NpHOHKeHHOe 3HAVeHHE BePTHKAaJIbHOW COCTABAAIO- 
me cKopoctd w mp z= A: 
1 


Wr—p_, = — Jap rote 59° 


(9) 


Teuenua rlyOMHHOTO COA MOPA ABMAIOTCA PpaMeHTHO-KOHBEKIMOHHBIMH 
H YOBMeTBOPAIOT TeocTpo*HuecKHM COOTHOWICHHAM 


athe i OY 
— 20 cos 9 pv = —-~B aq» 
(10) 
¢ = i Op 
20), COS Opi = ieeangn ome 


U3 ypapnenusa nepaspbipHoctu (4) cieqyeT CcooTHOmeHHe 


Ow 4 lop 7 
Oz. 2wapR?cos?§ On (11) 


Ucnoub3yem JIMHeapH3HpoBaHHoe ypaBHeHHe TypOyseHTHOH Audpbysuu AA 
nuoTHocTH (+) 


"dp, O*p 
de. Oe Oe 


w (12) 
IPHHMMad 3fecb B KauecTBe Jomyujenua (°), YTO sdeKT BepTUKaIbHOrO TYp- 
6yeHTHOTO OOMeHAa ABJAeTCA MpeoOazaolluM (CpaBHUTeIbHO C FOPpH3OHTAVIb- 
HIM). SaMeHuM, ele cxeMaTu3upya 3agauy, dp/dz Ha HeKOTOpoe cpesHee (nO 
ryOune OapoKiMHHOrO cos) 3HaueHHe D. JIuddepenuupya 3atTem o6e 4acTH 
(12) ABaKbI TO Z H NpHHUMa BO BHUMaHHe (11), npuxotum kK ypaBHeHHto 
IIA p 


dp’ _ Op’ | 
IIpu stom & : 2 , rae 
A) Ree A A Ae 
H \/2 ES (14) 


Ykaxkem PpaHH4HbIe YCOBUA IA ypaBHeHuA (13), OTHOCH HX OTMebHO K 
5 uo. H pepxuelf rpanutie GapoKiMHHOrO Cio”, Npu § = 0, BepTHKambHaA 
CKOPOCTb JOJDKHa ObITb HerpepbIBHOM, a CelOBaTeNbHO, no (9) u (12), 


oz 
- = 0. (15) 


5, 2° bH? if 
og 


0-550 SS SSS i: t pe Sod 
0 2pwev, Ole cos 0 


= oF (8, 4), 
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_ flonycruM, 4TO BepTuKabHad COCTaBJIAIOMad rpaqwenTa MIOTHOCTH He 
ASMCHACTCA HA oTpe3ke BepTHKasM 0 < z</A, B Npelemax moBepxHocTHOrO 
c0a MOpax. Torgqa, IpHHuMad MOTHOCTD B Bue WHHelHOM byHKuMH Temiepa- 
Typpl & HW COeHOCTH Ss: 


4 
19%/o9 ” 


p= 9 (1 —ab + Bs), a~ 2-104, 8 ~ 8.10 (16) 


| MOXHO HOsaraTb, 4TO 3HaueHHe Op/d§ npu € = O onpexennetTca 3amaHHbIMu 
| 3aKOHaMH paciipeseeHuA rpalventa Temmepatyppi O0/dz, ocaakoB P u ucna- 
|penua E wu 2Ke OTKJIOHEHHAMM OT paBHOBECHbIX 3HaYeHHH NoTOKa Terma 
| QoQ’ = —eved0/0z u noToKa mpecnonw Bogn Toll’ = P—E wa cpBo6osnoii 
“TlOBep XHOCTH Mops. Takum oOpa30M, MOxKHO mpuHATp (4) mpu & = 0 


06 
ed OE _ iN 
ds poll /2Q,Q' eve | 
SP aE Wi £V0 ( a. + BsTIoII’) = 0,M (A, i). (17) 


Tlomumo ycaosuh (15), (17), morpe6yem, uToObl BO3MYIeHHA MOTHOCTH 
M faBueHuA 3aTyXamu c rayOuHOU: npu —§ — co * 


, oe ro £ 
pee oe a= 0, p’, (Sr Sr) — 0. (18) 


.  Ormertum eule Biipaxkenve aa do, BEITeKatouleé u3 (9) u (11): 


ToR he 
So = HE (19) 


IlycTb H3BeCTHBI pa3slowKeHHA 3aaHHEIx dynkunh F (0,A) u M (0, A) BL 
pxabl Bua 


F (0, 4) = Re 5} a, (8) e'", 
i (20) 
: VEO, A) = Bids Cn (0) ef, 


_ Torga €CTeECTBEHHO HCKaTb pellleHHe 3afayH B TaKOM XKE Bue: 


5 (0, 4, &) = Re >) An (8, §) e™, 
n=1 (21) 
if o (0, 4, ) = Re >} Cy (8, &) ei. 
n=1 


YpaBuenve (13) mpuBosuT K ABYyM OObIKHOBCHHBIM AHddepeHHasIbHbiM 
ypapnenuam Ana A,(§), C,(&), pewiad KOTOpble, HaXOJMM 


, pues 
c,€ 


. a 
| eres A (ie—# 4 efkt), C, = ——— (e-™ + ef), =V ne®, (22) 
i . 


an 4 
V2n V 4n 
') Cayuaii n = 0 coorsetcTByeT 4HCTO 30HAJIbHOMY NOTOKY H cbu3sHyuecKoro 
WaTepeca He mpeyctapiaeT. VurepecHo OTMETHTb, TO 3aBHCHMOCTb (sas 
fi 7 1) y = 
V cos 6 no (14) KauecTBeHHO CXOfHa C HaWeHHOH PaHee ABTOPOM () w apy 


iFumu uccenenosatenamu (°,’) (H ~ cos 0), HeCMOTpA Ha Pa3JIM4MA HCXOMHDIX 
| Tpeqnocein0K MpH PeUIeHHA MOCTABJIEHHOM 3ajladH. 
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TIpumem ev, = 1 em?/cex, b = 10-8r/em’, To = 1r/em-cex*. Torga Ho 
dy ~2,6- 1074 r/em®. TosoxuM Jasee TI>=5- 1077 cm/cex, Qo=10°* Kaui/cM? - ce 
eve eel cmt/cex, 60 =="30°/p0; = OS 10°cm. Ilo sTHM fjaHHbIM HaXxo, 
u3 (17) oo ~2-10-*r/cm®. Takum o6pasom, XapakTepHBIe 3Ha4eHHA BeETPOBbIX 
HW TepMOraJIMHHbIX BOSMYLLCHHH B Ose MOTHOCTH HMeIOT OMHHAaKOBDIM MOpsA- 
OK. 
Tlo HalimenHbIM BbIpakeHHAM JWIn 6 M O HeMOCPeACTBEHHO onpelemmorcs 
o’, p’ w 6, a 3aTem M COcTaB/IAIOUIMe CKOPOCTH Ppa HeHTHO-KOHBEKUMOHHBIX © 
TeyeHHH B OKeaHe. 


TocyjapcTBeHHbiit oKeaHorpabuyeckuii Tlocrynusio 
WHCTHTYT 16 I 1961 - 


HMTHPOBAHHAA JIATEPATYPA 


LT. C. iuuetxun, Tp. Foc. oxeanorpad. HHCT., B. 99 (1955). # K. Takano, 
Bull. de l’Inst. oceanogr., Ne 1178 (1960). * A.C. CapkKuca H, JIAH, 119, Ne 4 (1958): 
411. C. iuueiixun, Mss. AH CCCP, cep. reopus., Ne 2 (1953). 51]. C. une h- 
KuH, Tp. Toc. oxeanorpad. HHCT., B. 50 (1960). ®G. Neumann, Meteorol. pap. 
N.Y. Univ., 2, Ne 4 (1955). 7 P. Wellander, Tellus, 11, Ne 3 (1959). 
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FToxnaagn AnrawqeMun nayrx CCCP 
1961. Tom 138, Ne 6 


XHMH A 


Usen-koppecnonjent AH CCCP A. HM. BPOACKHH u UW. ©. OPAHYYK 


HCCJIEXOBAHHE BbICHIMX OKMCEM W MEPEKMCEM YPAHA 
M30TONHBIM METOOM 


| CnoxHaAd cHcTeMa ypaH—KUCJOpox Oblia mpeMeTOM MHOrux Uucc/esoOBa- 
“Hult (*,*) C IpOTHBOpeyMBEIMM pesyIbTAaTAaMM M3-3a OOpas0BaHuA TBepfbIX pac- 
“TBOPOB [epeMeHHOTO COCTaBa MexKy Pa3HbIMH MOJMDUKAIMAMM HeCKOJIbBKHX 
| OKWCJIOB H Me{JICHHOTO YCTaHOBJICHHA PaBHOBCCHA MexKLY KOMMOHEHTAMH TBep- 
Aix cba3 WU KUCIOpofzom. Ilo-BuyuMOMYy, MOXKHO CUHTATh JOKA3aHHbIM CYLLeCTBO- 
“BaHWe CTexwomeTpu4ueckux oKucelt UO, UOz, UsOs u UOs. Kpome nux 2aBHo 
}u3BecTHa Mepekucb coctapa UOs -2H2O u HeqaBHo OHapyxeHa BTOpaa Mepe- 
“Kuch U2O7 (°), cyllecTBOBaHHe KOTOpOM NO{TBepxKJeHO TepMu4eCKHM pa3Ji0- 
oKenvem meppol (7), H TakxKe B HacTosmleH padote. O crpoenua UO: -2H20 
TpescTaBleHHA NO CHX MOp OCcTaIOTCA NpoTHBOpedMBbIMU. BowbUIMHCTBO aBTO- 
POB CYNTAIOT e€ HCTHHHOM Tu paTHpoBaHHOl nepeKucpio (°) HIM HalypaHoBon 
‘xucnoron (°), Ho Trotrur u Ipegep (7) paccmatpuBaioT ee Kak MpOLyKT Koop- 
TMHAalMOHHOTO MIpHcoeMHeHUA MepeMeHHEIX KOsM4ecTB H2O2 u H2O kK Herepe- 
KucHoh UOs. SkcnepwMeHnTasIbHble aHHble, HA KOTOPbIX 3TH ABTOPbI OOOCHOBEI- — 
‘paJlM TaKoe CTpoeHue, OKa3aiucb omM6odHEIMH (*), HO JttoBanb (°), usy4HBUINH 
TepMU4eCKOe PasOMKeHve STOO BelllecTBAa, CHOBA MpeANOKU MIA Hero CTpoe- 
ue UOs -H2O2 -H20. 
- Cyctema U—O ouenb nogspo6uo u3ydamacb B OOMACTH BLICOKHX TemlepaTyp 
¢ oTHOmMeHHamMu O: U of 1 go 3 B TBepsbx dasax. Topasqo MeHbuIe HMeeTcCA 
aHHBIX Jia oOnacTet HwKe mpumepHo 400°, rae O: U pasno or 2,67 zo 4. 
‘Moai v3yausu sty o6acTb c IpuMeHeHvem H3OTOMHOM MeTKH O%, BBOLHMON B 
‘pasHble noslowKeHua ucxofHOl UOs -2H2O, KoTropaa mofBepramach Mei ICHHOMY 
lTepMuueCKOMYy pa3IOxKeHHIO B BaKyyMe Ip pasHbIx TemmepaTypax fo 700° 
€ H3yYeHHeM COCTaBa MpOMexXYTOUHBIX H KOHCYHBIX MPOLYKTOB. 
~ UO; -2H20 c O!8 TompKo B epeKHCHOM KHcsIOpoOMe NOMyualach OCaKeHHeM 
‘3 pacrBopa UOs (NOs)2 B OObIKHOBeHHOM Bose TwKEION H2O2!* mpu KoMHaTHOM 
Temmlepatype (’) umu mpu Harpesanuu Jo 90° (°). UOs -xH201* nosysanach 06- 
MeHOM CBexKeocaxkeHHoro UO. -xH20 c H20**. Mocae BricymmBanus Hal CaCle 
| “ HarpeBanua B Bakyyme upu 100° fo mocToAHHOrO Beca BCE oOpasitbl OTBeUAa IH 
coctapy UOs-2H2O. Brimo mpopepeno oTcyTCTBHe oOMeHa KuCIOposa MexKLY 
UO. u rugpatupyromlel Bool Kak Ip MpHroTOBeHHM COeAMHeHMA, Tak M IPH 
ero CYIIKe. cs 
_ Tipeqpaputesbubima ompiramu Olio ycTaHOBseHO, B Corsacuy C (3,4), 4To 
Iipu mocrenesuom HarpeBanun UOs -2H20 0 195° o6pasyeTca OpaHKeBoe Coe- 
Tunenue UzO7, 6ypHo pearupyroulee C BOAO HIM pacTBOPOM CepHOH KHCJIOTEL, 
¢ BbIjeneHHem KUCJOposa U OOpasoBaHem UOs WJM, COOTBETCTBEHHO, COuIM ypa- 
puna. [Ipu narpesanun or 200 no 400° Uz07 MedieHHO pasmaracTen c BbIJese- 
HueM KMCOpoya MU OOpas0BaHvem KpacHOu UOs. Comepxxanue U207 ps a 
ase onpenenanoch 110 OObeMy KUCMOpOMa,  BbIeHBIICTOCH pu odpadorKe 
BoOLOi. IIpu pasnoKxenun UOs -2QH2O jo 195° ono YBeMMIHBANOCE Cc eS 
Hem JaBleHud KHCOpola B peaKIMOHHOM COcyHe H mocrurano 50% mpu lo MM 
ii CT. H HWKe. DTa 3aBMCMMOCTh BEISBAHa, OYCBMHO, TEM, UTO BMeCTe C HOBbI- 
| teHvem waBnenua KHCMOpofla MOBbIMNAIOCh LaBeHHe BOAAHOTO llapa, “acTH4- 


| Ho pasmararomero Us20v. 
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Jima u30TONHOrO aHaiH3a KUCHOpO HS H2O2 BbIe ACA rlepMaHraHaToM, — 
TepeKHCHBIH KUCMOpOA HS U2O7 — elicTBHeM BOMbI, a Kucmopog u3 UsOs nepe-- 
Bowuica B COz HarpeBaHHeM C HgCle -++ Hg (CN)2 (*°). B Boge Kucmopor aHa- 


AW3HpOBasica OMMCaHHBIM paHee cmoco60m i - 
B ta61. 1 mpelcraBieHbl pe3sy/IbTaTbl HECKOMbKUX XapaKTepHBIX OMBITOB 


18 , 
TepMHYECKOTO CTYMeHYATOTO Pas1OKCHUA UO} -2H2O0. Kucsopo, BbIfesat0-— 
uuuiied pH HarpeBanuH 0 195°, HMeeT TaKOll #Ke H3OTOMHBIM COCTaB, KaK HC- 


Ta6auna 1 


Site 18 18 
Tepmuueckoe pasioxKeHHe UO;°-2H20, TIpurOTOBJIeHHOTO 13 H20,° ¢ 1,00%O 
cBepx MpHpomHoro 


Coyepx. O8 cnepx HpupomHoro 
Bpems Ha- B KucMopome, aT. % 
ppes. npH f U;0, B 
o%% onbita janHoii T-pa, °C eta Saban’ 
ae na oe er Seanad MUU. B U;03 
pa3s1ox% 
1 24 495 ASS) 4,00 1,01 
9 220 0,97 
16 250 0,93 
10 270 20,4 0,83 0,85 
ile 300 2082 0,37 0,39 
10,5 340 0,29 7 
1¢5 370 6,0 0,28 0,28 
8 450 0) OVAU 
2 700—800 Ona One) 
2 24 195 34,8 1,00 4,00 
5 220 0,98 
13 270 0,87 
16 320 19,4 0,29 0,28 
46 340 0,29 
Di 500 0,29 0,29 
3 24 195 50,5 1,00 1,00 
20 250 0,98 
15 320 Dine 0,29 0,30 
10 400 Ooi! 
2 500 0,30 0,30 


xomHaa HeOe2!*. Tor xe cocTaB HMeeT NepeKHCHbIH KUCIOpOL U3 U207, BbIye.1A10- 
liniica Mpu oOpadoTKe TBepAO asbl TOMKUCeHHOH BOOM; cofepxxanue Ot 
B 9TOM KMCOposle ropa3ssO BbIINe, YeM CpeHee eFO COMepxKaHHe B TBepJoH case. 
Takum o6pa3om, Kak B UOs, Tak H B U2O7 aToMbl KHCIOposa He IKBUBAJICHTHBI 
mexiy co6o1. B HHX MepeKHCHBIM KHCOpOy coxpaHAeT CTPyKTYPHO 060c06- 
jleHHOe TONOXKeHMe MH TepBbIM OTINeMIAeTCA pH TepMMYeCKOM pacriaye. 

[Ipu Harpepanuu mepeKkucu ypana fo 195° u3 Hee BbijesaeTca 1,9 Mou 
Bowbt Ha 1 Momb UOs (Ta6s. 2). Ita Boga cofepxKuT smb oT 13 fo 24% Or 
u3 ucxomHot HeOe. Ec Obl TaxKead NepeKHCb ypaHa HMeJIa CTpoeHHe Tep- 
rugpara UOs ‘H2Oe'§ -H2O, To Bojla OT ee TEPMHYECKOTO PasJIOKeHHA MMeMAa Obl 
oxowo 50% nepekucuoro O'8 npu orcyTcTBHH OOMeHa ee C TBepAOl ason, MIM, 
BO BCAKOM Culyuae, He MeHDINe 4eM B MocwefHel, ecm Obl TaKOH o6meH Obl. 
Mexy Tem cofepxkanve O' B KuCOpose OT TEPMHYECKOFO PasJIOMKeHHA BCer la 
6oubuie, 4eM B Boe. B cormacuu c THM TEPMMYECKOe pasiomwKenue MerKOH Nepe- 
KHCH ypaHa, mpuroToBseHHol B H2O'8, Bcerga WaeT BOY C OOMbUIMM COfepxKa- 
Hvem O18, uem B TBepsol chase (onbITH 4 uw 5 TaOn. 2). 

Ilona tepekucHoro KuCOposa, MepexosAlero B BOY, BbIMeMAOULyIOCA 
mo 195°, Tem Bblue, vem MeHbIue octanocb U,O,, He pa3JIOxKHB- 
werocA jO HU3IIMX OKHCIOB. STO BHAHO U3 Ta. 2, Kak JIA OMNbITOB C 
THOKELIM T€PCKUCHbIM KHCMOPOLOM, TaK M JIA OMBITOB Cc OOpaTHOH Me€TKOH. 
Vis 9Tux JaHHbIX CielyeT MpelNONOKUTb, YTO BXOMKMeHHe HeOOJbINHX KOJIM- 
YeCTB TlepeKHCHOPO KHCOpoOsa B BOLY BLI3BAaHO H3OTONHBIM OOMeCHOM C IIpOLyK- 
Tamu pasmoxeuua UsO7, a umeHHo c UOs. O TakoM OOMeHe HMeJINCh yKa3zaHHA 
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PAM MpAMBIMM onbiTamu. Cmecb u3 0,012 mow. 


$6 0,48% O'8 * y 0,005 mow. UOs -2H2O nopmanbuoro u30TonHoro cocTa- 


B Apyrom onsite c HHEIM 


a aia pM HarpeBanun jo 195° Bosy c 0,21 a a Ip aibHetiwemM Harpe- 
BaHHM Bbite 400° (pa3snoxeHne OOmeHHOrO 


) — kucmopog c 0,30% O18, 


COCTaBOM CMeCH BOJa HM KHCIOPpOA UMeH COOTBeTCT- 
2 / 

“BeHHO 0,39 1 0,45% O'. B ta6a. 2 npuBezenbi coxepxanna O!8 B Boge, BEMHC- 
JICHHBIE B MPeANONOKEHHM MOHOrO OOMeHa KHCOpOsa Mexy Heli u UOs, co- 


Tao vn 2 


SaBHCHMOCTb H30T0NHOrO CocTaBa BOB, BbIMensoUlelics pH Harpesanuu UQO,-2H.O0 
No 195°, or cogepxanua U,O; B TBepzolt dase 


Coyepx. Ol cBepx Conepx. O%8 cpepx 
NPHPOAH., aT. % MpupogH., aT. % 
U.0, | ty U,0, 
Aas H,0:U | B TBepz, SEO eae H,0:U| 8 TBepx B H,0 
1 hase, % B UO, dase, % B UO, 
h Haig, | BHIG, * Haiig. | BbId. * 
i A, UO#8-2H2O u3 H,O2!8 ¢ 1,00 % O18 B. UOg-2H20% us H.0!8 c 0,74 % O18 
, 4 dRO2 24,9 OS220 0,181), 0527, 4 190) 26,0 | 0,32) | 0534 150548 
t 2 1,85 34,8 OeiSeO. i? | 0.29 i) AO | 49,7 | O40) 150,445 O45 
P 3 | tet | 50:5 10243 | 0244 | 0730 | 


*“ Tip pacuere mpegnomaranocb, 4TO MpH HarpeBaHHH jo 195° UO,-2H,O pasaraeTtca mo cxeme 
2(UO4-2H,0) = xU,0, + (2 — 2x)UO; + (1 — x/2)0,-++ 4H.O u oOpasylomaaca Boa OOMeHUBaeTCA TOKO 
e UO;. Bmecto x nogcTaBaAnM uHCNa us BToporo crom6na Tabu. 2. SkcnepumMentanbuo Haligennpie 
cogepxanua Ol B UO; aBandOTCA CheqHHMH MexKAY CoOsepxaHUAMM ero B (2 — 2x)UO;, 06MeHaBmelica ¢ 
Bonon, u xUO;, nonyuatouletica Mpu TepMuueckom pa3no«xKeHHH xU.O, nocne yaanenua Bee BOB. 


| RepxallevicaA B TBepfol dase. YAOBMeTBOPHTeIbHOe UX COracHe c HaGmOseH-. 
_HBIMM BeIMYMHAMM CJIYXKUT JambHeliMIMM NMOATBepxeHveM OvIcTporo oOmeHa 
KHCOpofa Mexy UOs u Bool, IpHBOAMMero K Nepexosy B mocseqHIO1 Tepe- 
_ KHCHOrO KHCJIOposla, YacTHUHO BoMeAWero B UOs np TepMHueCKOM pa3ssIOKeHHH 


“MlepeKuceli ypaHa: nap wlerKoi Bogpt u3 UO;2H2O pasnaraet U203°, o6pa- 
| 3y1OULy1ocaA pu TepMuyecKOM pacriase, uM ObICTpO OOMeHHBAaeT KHCOPOR ¢c M0- 
_ my4aromietica npu stom UO;'. 

IIpupemenuble TaHHble OKOHYATEMLHO MOATBEpKAalOT, YTO eTbIPeEXOKHCh 
ypana ecTb HCTHHHAA Nepekucb cTpoenua UOs -2H20. B cormacuu c sTuM cTpoe- 
-HHeM OHA He OOMeHHBaeT KUCIOposza c pacTtBopom H2O2. Takolt o6meH caejo- 


BaJlO OKMaTb Lia cBasanHolt H2O;° npu crpoeaun nepruypata UOs -H203° - 
| -HeO. Mbi ero He Hamu axe nocse 500 uac. mpeObipaHua TaAKeNOKHCTOpO- 
“HOH mepeKucu ypana B pacTBope serKolt H2Oz. 

. M3 ta6n. 1 suquo, aro mexgy 195° nu mpumepHo 400° ujer pasnoxeHue 
|| UsO7. Jlo 270° ono HeBenuKo, HW H3MeHeHHe cosepxKaHHA O}8 8B BbIMeTAIONeEMCA 
| KHcopoye, Kak HM B KMCOpoge OT TuApOMUTHYeCKOrO pasmoxKeHHA U207, Takxe 
“HeBeIMKO. Oxono 300° u30TonHBIi cocTaB KHCOpoya pe3sKO H3MeHHeTCH, XOTA, 
“KaK BHHO H3 onbita 1, npH sTOM cofepxaHHe U207 ocTaeTcA MOUTH TeM xe. 
IIpu sto Temnepatype, oueBuHO, MpOMCXO_HT (as0Boe MpeBpallleHHe TBep- 
oro pacrsopa, mocme KOTOporo aTOMbl KUCOpoOa MpMoOperawT cnocooHocT, 
“slerKO MHTPHpoOBaTb B pelleTKe, TAK YTO HSOTONMHAA MeTKA OMpefedAeTCA MEXAY 
“BCEMM aTOMaMH KucTOpoya B U207 u UOs. B pesyubrate sToro cosepxanue O** 
'B TlepeKWCHOM KHcmopose u3 U207 Bre 300° To xe, 4TO ero CpefHee CofepxKa- 
‘Hue B KOHEYHOM MposyKTe paslorwenuA UsOs, MoulyuaeMoM TIpH HarpeBaHuH 
poe 700°. IIpu scex TemmepaTypax HM30TOMHbIM COCTaB NepeKHCHOrO KHCJO- 


_~s2-o- 


ofa oT ruspomu3a UsO07 copnayaet c COCTaBOM KHCOpOsa OT ero TepMHYeCKOrO 
pasnoxenua, u B U2O7 nepeKucubili KHCOpOs, COxXpaHAeT CTpykKTypHO OGoco6- 
CHHOE MOJIOXKeHNe, HECMOTPA Ha eFO OOMEH C OCTAJIbHBIMH ATOMAMH KHCOpPOra. 
Jlerkad Murpaliua aTOMOB KHCOpoa Obiia paHbie OOHApyxXeHa ApyrHMy Me- 


1 - 
* Beiomy uncna oTrHocatca K H3O6LITONHOMy Cofep%KaHHIo Ol® cBepx MpHpogHoro. 
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ToaMu TakxKe B OOacTH 6ojlee BbICOKUX TeMMepaTyp C COCTAaBOM TBeEpOH Masbt — 
mexay UsOs u UOs (’). 

Hpu 400—420° sakanunBaetcs pasiowxenne U207 w_npeKpallaetca BbIeue- 
Hue Kucroposa ake Mp MIMTebHOM HarpepaHHH. IIpH 9TOM WBeT TBep ol 
(pasbi U3MeHAeTCH OT OpaHKeBOrO HO Kpacnoro, OHa He JaeT KUCJOpota TPH 
B3AHMO/eHCTBUH C BOOM HM CocTaB ec npuommxKaetca K UOs. Tipu 450—500° 
BHOBb HauMHaeTCA BbIeeHHe KUCMOpOAa, KOTOPOe npokoumKaeTcA pH Harpe- 
panuu fo 700—800°. B stom HHTepBasle BET TBepolt (pasbl CTAHOBUTCA TEMHO- 
3eleHbIM HW COCTaB ee MpHONMKAeTCA K UsOs. Mexazy 350 1 700° u30TOnHBIt Co- 
CTAB BbIleMOUlerocd KUCMOpoka He MeHAeTCA M OCTACTCH TeM 2%Ke B KOHeYHOM 
UsOs. STO NOATBepKAaeT SKBUBAICHTHOCTb ATOMOB Kucaopoya B UOs u UsOs, 
uTo TakxKe cormacyeTcd C PeHTTeHOCTPyKTYPHbIMA aHHbIMHM GC); 

Takum o6pa3oM, B OTH4Me OT UOs u Us0s, uMerollux CTpoeHHe okuceH, 
UO: -2H2O0 u UzOr mpescTaBiaioT HCTHHHbIC MepeKHCHbIe coeHHeHHA C CTpyK- 
TYpHO OGOCOGeHHBIMM AaTOMaMH TepeKUCHOTO KucOposa. 


WuctutyT @usnyeckoit XHMHH Tlocrynuso 
um. Jl. B. [lucapxxepcKoro 6 III 1961 
Axanemun HayK YCCP 
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, 35, 44 (1903); A.M. Typesuy, JI. TL. Tpeo6paxenckas, E. B. K o- 
B, DKHX, 2, 2307 (1957); R. E. De Marco, D.E. Richards, T. T Grows 
ROC Abbott, J. Am. Chem. Soc., 81, 4167 (1959). 7G. F. H ittig, 
E. v.Schroeder, Zs. anorg. u. allg. Chem., 121, 243 (1922). §C. Duval, Anal. 
Chem. Acta, 3, 337 (1949). ®G W. Watt, S. L. Ach orn, © Jo. Ls Mya ey aoe 
Am. Chem. Soc., 72, 3341 (1950). *°M. Anbar, Ss. Guttman, Intern. J. Appl. 
Rad., 5, 233 (1959). UA. UW. Bpoackuh, Xumua u3gotoros, 2-e u3y., M3n. AH CCCP, 
1957,ccrp. 117e need ohnston, D. A. Hutchison, I. lI. Katz, J. Inorg, 
Nucl. Chem., 7, 392 (1958). 
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Jloxaxagu Akanwemun nayr CCCP 
1961. Tom 138, Ne 6 


XHMH ff 


Bb. A. JOFAAKHH u A. A. JOHLOB 


B3AMMOJIEKCTBHE MOJIMITHJIEHA C CEPOM 


(IT pedcmaeaexo axademuxom A. A. Baaandunoim 28 I 1961) 


: Uccnefopanve B3aimMojselcTBuA Cepbl C HAaCbIIIeCHHbIMA NOJIMMepamMu lpej- 
| CTaBIAeT HHTepec C TOUKIs SPCHMA BLIACHCHMA BOSMOMKHOCTH MIpHMeHeHHA STOFO 
_ KulacemyecKoro ByJKaHusSHillerO areHTa ANA MOBbIIIeHHA TEPMOCTOHKOCTH H 
| yuIyauleHuaA MeXaHMuecKHX cBolicrB mouMMepos. JIuTepaTypHbIX AaHHbIX 10 
3TOMY BOMpocy He HMeeTCA, 3a UCKMIOUeHHeEM pa MaTeHTOB (*), B KOTOPbIX 
OMMCBIBaIOTCA TEXHHYCCKHe MPHeMbI BYJIKAHH3aIlMH pH COBMeECTHOM eHCTBHH 
_ mepekuce u ceppl. 
Hamu uccefopanoch B3auMojelictBue cepbl c momMaTueHom (IT9) Bpico- 
_ Koro JlaBienua. Kak puano 43 puc. |, narpepanue IID c cepow B uHTepBawe 
» 200—250° conposoxnaetcs : 


TipHcoesqMHeHHeM cCepbl K Red is 

_ yraepogopory, BbijeneHuem & Y a * 

_ cepoBofoposa, yBeIMueHueM ie i dre 8 
KOJM4ECTBA JIBOHHbIX CBH- = ~elS|=\ a 

_ 3€H, +#BO3HHKHOBeHHeEM 4H id ia EBs 
TOCTeMeHHBIM YBeJIMYeCHHeM 2 onan 9 
yucia XMMMYeCKHX Morle- & 70-8. Aammaeaestialien ce 
pevHEIX cBa3ei MeKAyY MO- | gagg| sob gol 3 

| sekyiapHpimu uensmu ID, S 

' seslefeTBHe Yero Ha Ompere- a 

| meHHOH cTayuu oOpa3yetca 08 
HepacTBOpHMaa (bpakiua - 

_ (reab). HecomHeHHo, 4TO B 7 

| ~pesyJIbTaTe peakuMu mpouc- 02 ae 
XOMAT M Apyrue cTpyKTyp- 0 3 6 9 vac. 
HbIe U3MeHeHHA IID, Hanpu- NpodonamumenbHocins peaxyuu 


Mep OOpas0BaHHe MK IHUe- 


CKUX CTPyKTYp. Puc. 1. Kuneruxn pplgenenua cepopogopoya (1), o6paso- 


: BaHuaA rena (2), mpHcoemuHeHHA cepbl (3), u3sMeHeHHA 
! Kunetwgeckue KpMBbIC  yaxcumyma na6yxanua (4) M HaKONNeHHA MBOMHEIX cPA- 
. mpucoesunenua ceppl K [1D sei (5) B cmecu 119 -+ 7,74% S mpu 230° 


B OoubuIeH UaCTH HMEIOT 

_ npaAmowuneiupii xox (puc. 2). AOcomoTHad CKOpOCTh peakMH AIA MpAMOJIN- 
HeiHoro yaacTKa \MHeHHO BO3pacTaeT C yBeJIMYeHHeM MCXOMHOrO Cofep*KaHHA 
Cepbl B CM€CH; OTHOCHTEJIbHaA CKOPOCTb, BbIPaKeHHaA Kak Scsas/So6ms MOKAa- 
3bIBaeT OOPaTHY10 3ABHCHMOCTD, IIpH4eM B CMeCAX C COMEPAKaHUeM Cepbl Govlbiue 
6% Ha Tomumep mIpu Temmepatype 230° HaOMoLaeTCA MOCTOAHCTBO OTHOCHTCAb- 
. HOM CKOPOCTH, He3aBHCHMO OT HCXOHOTO COfepxKaHUA Cepbl. IIpefesibHoe KO- 
; 


, 
I 
‘| 


“M4eCTBO TIPHCOeAMHMBIeliCA Cepbl He 3aBHCHT OT TeMMepaTypbl peakUMH H 
coctapiset 31—37% oT HadanbHOoro cofepzkaHux. Moment MaKCHMaJIbHOro 

| mpwcoequHeHUsA Cepbi CoBMaaeT C MOMCHTOM 3p acxOLOBaHHs cBoOoHOH Cepbl 
B cmecu. JlanpHeitinee HarpeBanve cmeceli, B OTCYTCTBHM CBOOOJHOM Cepbi, BbI- 
3bIBaeT HEKOTOPOe YMeHbINCHHe KOJMYECTBA CBAZAHHOM CEpLt. TIpouecc npucoe- 
WWHeEHUA Ccepbl yloBeTBOpseT ypaBHeHuio K = 1,58- 101 e44,W/R7 
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Kuneruka BbIeseHia cepoBooposa HMeeT Godlee CMOKHDIA XapakTep. Ha 
KMHeTHYeCKUX KPHBBIX (puc. 3) MOAKHO 3aMeTHTb NeperHO, KOTOPbIM HaCTynaeT — 
Tip aHHOH Temnepatype peakKIH MpH OAHOM H TOM 2Ke psa CBA3aH- — 
HOM Cepbl, H€3ABHCHMO OT COjeprKaHHA €€ B HCXOAHOM CMECH. JTOT TlepesIOM Ha- 

cTymaeT TeM paHbue HW pH 

% i} TeM M@CHbILeEM KOJIMYeCTBE © 

TIpHCOeCAMHECHHOH Cepbl, 4emM 
BbIe TeMNepaTypa peak- 
wun. Jo neperu6a Ha KuHe- 
THYUeCKUX KPHBbIX KoJM4e- 
CTBO BbIemHBueroca HeS | 
TIpHMepHO 3IKBUBAJICHTHO 
KOJIMUCCTBY CBA3AHHOH ce- 
ppl. B janbHetmiem xoje 
peakilMH oOTHOWIeHHe H2S/S 
Bo3pacTaeT, JOCTHraA K KOH- 
ily Wpollecca, He3aBHCHMO OT 
TemlepaTypbl H HCXOJHOrO 
colepKaHua cepbl, BeHUH- 
HbI, OM3KOH K 2. DTu uHa- 
ONIOJeHHA MO3BOAIOT CUH- 
TaTb, 4TO HeS oOpasyetca 
ae eT ea ae OS Th NS RECS Te 
NpodonxumensHocmb peaxyu —> HBIX peaKNHH  B3aHMOleH- 
cTBua ceppic TID, Tak u B 
Puc. 2. Kuneruka mpHcoequHenua ceppl B 3aBHcuMocTH Pe€3YJIbTaT€ BTOPHYHBIX Pe- 
OT TemMepaTypbl peakiiHH uw oOmlero Comep2KaHHa cepbl aKILMH, B KOTOPbIX yuacTByeT 
FASO, G— teamepatypn 930° 210,00. 56,680, NPHCOeAMHMBUIAACA cepa. 
'6—3,98% , 73359 cept Pe cine , O6pasopanue ABOUADIS 
cBa3el HeT C NOCTOAHHOH 
ckopoctn1o. Mexiy KomMueCTBOM MpHCOCAHHMBINeHCA Cepbl HM YHCOM OOpa- 
30BaBIUMXCA JBOMHBIX CBASeH HaOmoMaeTCA WHHeMHAA 3aBMCHMOCTb. OOdutee 
KONMYeCTBO OOpa30BaBIINX- 
CA JBOWHBIX CBA3eH HeEBeJIN- fe Na-10"8 of 
KO:*K KOHIy npouecca on0)8=— 7 a 
coctaBaseT 5—7,5% OT 9K- 
BHBaJIeHTa BbIJeJAIOUeroca 
cepoBosloposa. 

CxopocTb o6pa30BaHHA 
resid BOSpacTaeT MpH MOBbI- 
WIeHHM TeMMepaTypbl peak- 
WHM WM HCXOAHOrO cojslepxKa- 
HMA Cepbl B CMeECH, HO mpe- 
JeIbHOe CosepKanne Hepa- 
CTBOpUMOH pakyHH pH 
H3Me€HeHHH 93THX mapamer- 
pOB MeHAeTCA He3HauHTeJIb- ea ee 
HO. IIpeqembHoe coxep2KanHe hc eee 
resid JlocTuraetcs HesaBucu- 


MO OT TEMHE€PaTYPbl PCAKUMH pyc, 3, KMHeTHKa BbIJeMeHUA cepoBOopoya B 3aBHCH- 
H MCXOAHOrO COJepxKAHHA mocru oT TemMepaTypbl peaKuHH H HavabHoroO cojep- 
Cepbl IPH CpaBHUTeIbHO He- 2%KaHHA cepbl B Mpomecce BsaumopelicTBHA Cepbl C TOMH- 
6OubIIOM KomMMeCTBe cBS- sTuleHoM. O6o3HaueHHsaA Te xe, ITO H Ha pHc. 2 


sanHoK cepsl (0,6—0,7%) u npu qanbHelimem cynbupoBaHHH He MeHseT- 
ca (puc. 4). B To xe Bpema HaOmofaerca asbHelimee yBeuueHHe 4HCa 
NONe€peyHbIX CBA3eH B Tele, OMpesesfemMoe m0 MakKCHMyMy HaOyxaHUa 
B KUIAeM TOyone. Mexiy MakKcHMyMOM HaOyxXaHU¥A HM KOJIM4eCTBOM CBA3aH- 


HOH Cepbl HaOmOaeTCA AMHelHad 3aABHCHMOCTB (cm. pue. 4). STO J\aeT OCHOBA- 
4350 ; ; 


fc ae 
-C4HTATb, YTO CINMBAHHe MOJICKYJIAPHbIX WeneH MpOMCXOAUT B OCHOBHOM 
q pes cepycofepxKanive rpymnuposku. KonueutTpaliua monepeuHbix cBa3eli 
lO OKOHYAaHMM Mpomecca coctapraet 5,9—9,4-10'* wa | cm®, uro osHa¥yaeT co- 
Repxkanue 50—80 atomos cepbi Ha nonepeynyio cBa3b. Jia oObacHeHUA 9TOTO 
HEOOXOMUMO JLONYCTHTb BO3MOMKHOCTL MpOTeKaHHA ecTpyKUMH H OOpasoBaHHuA 
_ BHYTPHMOJICKYJIAPHBIX IWHKJIOB, COMepxKallux cepy, a TakxKe Apyrux cmoco6os 
“TIpHCOeHHEHUA Cepbl, KOTOPble HE MPHBOAAT K peaKIMAM CIIMBaHHS. 
' VUsnoxennpie SKCIepuMeHTaJbHble TaHHbIe MO3BO/IAIOT MpeCTaBUTb B3aH- 
: MojlelicTBHe ceppi c IID Kak payuKaJIbHbI Mpomecc, aHaJOrMYHO peakIHH Cepbl 
C HH3KOMOJIEKYJIAPHBIMM COoesMHeEHHA- 


% | Jor 


' mu (?). BcoorsetcTBuu C JaHHbIMH HC- 4000 tu weg ae! Se 
| cleqOoBaHHli Jb«xu, Vapauepa uw Jp. 10k s uA cant hones j 
| (3,4), MOXKHO CUHTATH, YTO B TemMepa- JOO } BUI & ane 
‘TYPHBIX YCJIOBMAX peakIMH MpoHc- SUS hee 
. te come 
XOMMT Tepmuyeckaa pucconmanna 2700; 40; = nae 
“BOCbMHYNeHHOTO KONbIa Cepbl 10 c 5 ~< 9.2 4 
|S : Ls ie 
| cxeme: HAs 
Ssz2 53S, +5, (1) i 00 HS ele GO 


e cong 

JluccomMalua cepbl Ha paluKaJibl Lael, ae WB 

ABJIACTCA HAUAJIbHOM HM BTO 2%Ke BpeMa uc. 4. 3apucumocTb KoulMuecTBa res (1) 4H 
ie és MaKCHMyMa HaOyxaHHa rea (2) OT KomMueCTBa 

)KOHTpONMpyroulen cTaMen mpotecca CBA3AHHOM Cepbl B MONHSTHIEHe 
B3aWMOJeHCTBHA Cepbl C I13. Bupa- 
MKasibl 9 Cepbl OTUeMIAIOT aTOMBI - 
» BOMOposa H3 MCTHHOBBIX WJM M€THJICHOBBIX Tpyil, B pesyJbTate o6pa3yioTca 


TIOJIMMePHbIe nepcybrulpuJbHbIe pajikaJibl 
| ) RCH.CH2Ry a. = a RCH.CHR; ain HSA (2) 


L . 

_ PekomOunalua mOAMMepHBIX RCH2CHRi-pagqukaios Ha MepBOh cTaluM peak- 
‘UHM 3aTpyquena. BepoxTnee mpelnoOxKUTb peakiuilo CyJb*HpOBaHHA C 0- 
“clekyromei jleruipataivei MovekyJI MomuMepa: 


} 
3, 


f RCH2CHRi +S, > RCH2CHR:, (3) 
i 
; Sy 
| RCH.CHRy ++ RCH,CHaRi > RCH.CHR: + RCH:CHR. (4) 
| N RB S,H 


i 


x 


1 Ha Beex cTaavax HeOOxXOLuMO JONyCKaTb MpoTekaHwe peakliMu pacnaya NOJIH- 
| cypbuquEIx rpynmupoBoK c OCBOGOXKLeHHeEM PakUKaOB C MCHBITEM 4HCJIOM 


-aTOMOB CepbI: 
5.778, +S, Ss (5) 
§ H—$,H+S,H + SH. (6) 
-O6pas0Banne CepoBOfopoa IIPOMCXOAHT, OYEBHIHO, B pesyibTaTe B3aMO- 
aes CYML@IHAPHIbHBIX PaluKaIOB MCKAY co6on: 
| 28, H— §, +H,S. (7) 
YckopeHHoe BbIeeHve CepoBOOpoa, HaOuoaemMoe B KOHCYHOM CTaHM Tipo- 


ecca, ABJIAeTCA cCuIeICTBHeM peakIHH CYIbOrUAPWJIbHBIX Tpynin, cosepxa- 
MUXCH B MOJICKYJIAPHbIX IWenAX 


2RCH2ZCHR > RCH,CH — Sy — Ae —CHsR + Hs (8) 
| | 8 
Sel Ry Ry 


x 


Hapazy Cc M@XKMOVIEK YAP HOU peakiuen (8) MOryT IpOTeKaTb BHYTPUMOJIEKY"= 
JIAPHBIC peakilHn: j “¥ 
RCH2CHRi = RCH2C a Ri tie H2S, 


I (9) 
SoH S 
2! —_ —_ = H S: } 
anu Ri > RCH = CHR: + He (10) 
b | 


STH peakWuH UyT Oe3 yuacTHA CBOOOLHOH Cepbl HM XapakTepHbI JIA KOHCTHOH 
cTafivu mporecca. ; 

Jlunelinad 3aBMCHMOCTb YHCIa MOMepeyHbIX CBA3eCH OT COJepmaHHA CEPbl 
MOKa3biBaeT, YTO PeaKILMH CTPYKTYPHPOBaHHA OCYUICCTBIAIOTCA B OCHOBHOM 
C MOMOMLbIO Cepbr: 

RSH -+ RiSH > RSRi + H,S; (11) 
RS, + RiS, > RS,Ru (12) 


RS,+Ri— RS,Ri- (13) 
Ec epBHUHbI MOJMMepHbid palukKal oOpasyerca Ha MecTe pasBeTBJIeCHHA 
mosekyubi II, To nocmenyroulee WelicrBve Ha HETO S, WH HS (8 Menbureli CTe- 
T€HH) MOKET BbISBATb AeCTPYKUMIO WenH: 


9 2 


> Hg ie ; R 
tp) ice" CH, cree SG si CHSC aes 
| Re 


| is 
R, — C—CH,CH.Rs + S, 
| ! 
iS § 
(14) 
O6pasopanne ABOMHbIX CBxSeli MPOHCXOMUT, TiaBHbIM OOpas0M, B Pe3YJIb- 
Tate jectpykuuu (cxema 14), a TakxKe NpAMOrO AerMApMpoBaHHA CepoH: 


S + RCH2CH2Ri > pe es +H$ + RCH=CHRi+HS+5,, (49) 

Sy 
B coorsercTBHH C IPpHHATEIMH CXe€MaMM OOpas0BaHHA CepoBosoposa (ypaB- 
venus 7, 8, 9, 10, 11, 15) komuuectBo HeS JomKHO ObITh 9KBUBAJICHTHO CYMMe 
BOSHHUKAIONIUX MOMepeyHbIX CBA3eH, ABOMHEIX CBASel HU THOHOBBIX rpynn. Ipy- 
Oblli pacueT NOKa3bIBaeT, UTO 3TAa CYMMA CYIeECTBEHHO MEeHbIIe SKBUBAJIeHTAa 
oOpasyronleroca cepoBofzopoza. B cBxa3M C STHM HeEOOXOAMMO MIPHHATb, 4TO Ha- 


pALy C yKa3aHHbIMM BbIMe MpomeccamMH MMeeT MeCTO OCOPasOBaHHe KOVJIbIEBbIX 
BHYTPHMOJCKYIAPHBIX CTPYKTYP: 


CH; CH CH. — CHa 
| | : | | 
R—CH CHRi+HS+-R—CH CH—Ri+H,S; (16) 
| NH / 
S 
co LS ie CH; CH, 
2 | | 
R—CH CH,—Ri+S,-Ri—CH CH—Ri+ H§,. (17) 
d yy 


Kak Opiio moKka3aHo J>xKu (?), mp TemmepaTypax Bpmme 159° npoucxoyuT © 
PawWKaJibHad TOJIMMepu3salluA Cepbi, MOSTOMY HEOOXOUMO AONYCTHTb, 4TO 
cy ipupoBanubiit IID comep2xuT B ceOe HEKOTOPOe KOJHYECTBO NOJMMepHOl Cephl. 

Mockosckul WHCTHTyT TOHKOM XHMMYeCKOH TeXHOJOrHu Tloctynus0 

um. M. B. JlomoHocopa 26 I 1961 
: UMTHPOBAHHAA JIMTEPATYPA 

G Natta, G.Crespi, M. Bruzzone, Pat. USA, 4128/58, 17 14 1958; Rub- 

ber Abstr., Ne 9, 4407 (1960); J. R. Little, Pat. USA, 2710291, 76 1955; Rubber Abstr., 
Ne 2, 551 (1956); P. Viole, Pat USA, 2748104, 29 5 1956; Rubber Abstr., Ne 1, 126 (1957). 
W. Frie dm an, Refiner and Natural Gasoline Manifacturer, 20, 395 (1941); W. A. B ru- 
ce,C. N. Hinshelwood, J. Chem. Soc., 1949, 3379; J. Tsuru gi, Rub. Chem. and 
Technol., 31, 762 (1958). %F. Faibrother, G. Gee, T. Merril, J. Polym. Sci., 


(i856). (1955). *D. M. Gardner, G. K. Fraenkel, J. Am. Chem. Soc., 78, 3279 


1352 


Woraage AkawqemMun nayr CCCP 
1961. Tom 138, Ne 6 


XHMH A 
Uneu-Koppecnonjent AH CCCP B. B. KOPUIAK u C. B. BAHOPPAJOBA 


O HEKOTOPbIX 3AKOHOMEPHOCTAX PEAKIMH 
NOJMKOOPAHHALMH 


B nocaequue Trospl Obit onyOmuKOBaH pay paOoT MO NOMy4eHHIO KOOpAMHAa- 
 IHOHHEIX MOMMepoB. OsHako B OOJIIIMHCTBe CTy¥aeB STH MOJMMepbI MMe 
HeOOMbUIOH MONeKYyIApHEI Bec — nopayKa 2000—4000 (°°). 

Ha ocHoBaHvv ucCemoBaHHA 3aKOHOMepHOCcTeH peaKIMH NMOMMKOOpAMHA- 
WWMM HaM YAaslocb Halitu ycOBUA CHHTesa, B KOTOPbIX MOXKHO TlOMy4aTb KOOP- 
JMHAIMOHHEIe NOMMepbl Cc MOseKyAapHEIM Becom 6osee 100000. Ilia ycmem- 
HOFO IIPOBeMeHuA STON PaSOTHI ObiM0 HeOOXOAMMO, UTOOBI MoMyAalouMNcA KO- 
OPpIMHALMOHHEIH MoMMep TpecTaBsa COOOK pacTBOPHMOe BelllecTBO. Panee 
Kopmiakom “ Kpourays (*) Oplio MoKa3aHO, 4TO HEKOTOPbIe KoOpAMHAlMOHHEIe 
_ NOMMepEI 4,4’-6uc-(aueToameTus)-eHuioBoro supa paCTBOPpHMBI B opra- 
’ wuuecKHX pacTBoputTetAx. Tlostomy MbI HM pelluiu B KadeCTBe HCXOAHOTO JIM- 
Tana BbIOpaTh STOT TeTpakeTOH. 

B auteparype OTCyTCTBYIOT TaHHbIe 0 3aKOHOMEPHOCTAX OOpasOBaHUA Ko- 
_ OpAMHAUMOHHEIX ToMMepoB. OfHako HeTpyHO 3aMeTHTb, 4TO Tpolecc NowH- 
 KOOPAMHallHM BO MHOTOM HamMOMMHaeT TIporecc NOMKOHAeNCAMM. Kak B Tom, 
Tak M B ApyroM Ciyuae CHHTeS MONMMepa OCYMeCTBMeTCA 3a CHET B3aNMoeH- 
CTBUA JBYX THMOB peaKIMOHHOCHOCOOHBIX TpPyIi HM CONPOBomAaeTCA, HapALy 
C POCTOM TONMMepHOH Wen, BbIeIeHHeM HHSKOMOJeKYyJIAPHOrO MpomyKta 
peakuun. 

B cayuae nomuKonsencalun — 9TO BOsa, CIMPT HT. TI., NPM MOMKOOpAH- 
Halluu — 9TO alleTuJialileTOH, YKCycHad KUCOTa MT. I. 

Xopoulo W3BECTHO, YTO MpOllecc NOMMKOHMeHCALMM ABMIACTCA PAaBHOBCCHBIM 
“pomeccom. Tak, paree (*) Ha Npumepe u3y4eHHA 3aKOHOMepHOCTeH OOpasoBa- 
HUA TONMaPUupoB HAMM ObINO NOKasaHO, ATO YBe/IMUCHHe MOJIG@KYJAPHOTO Beca 
Tlomuadupa Mower ObiTb OCTHTHYTO CO3,aHHeM ycJIOBUH, oOecnedMBarollux 
CMeIlleHve PaBHOBECHA B CTOPOHY OOpasoBaHUA MOJMMEPHOM MOJIEKYJIbI, 3a C4eT 
yaleHUAd U3 Chepbl peakUMH HUSKOMOJeKYJAPHOTO MpoAyKTa peakiin. O6pI4u- 
HO 3TOFO MOKHO AOCTHYb MpOBOAA Mpouecc AWUTebHOe BPeMA IPM MOBPIITICH- 
HOM Temilepatype, NpUMeHAd MHOra Ha ONpeseMeHHOM aTalle HAarpeBaHHe Peak- 
IMMOHHOH CMeCH B BaKyyMe. 

TIpenctapiamo WHTepec BLIACHUTb, ABAAeTCA IM MOJIMKOOPAMHAIMA To 06- 
HO NOMMKOHJeHCaluM OOpaTumMoll peakilved. B cayyae paBHOBeCHOrO Xapak- 
“Tepa mpotecca nouMKOopAnnalnn KOOPAMHAaUHOHHOM mOMMMep AOJUKeH e- 
_ CTPYKTHPOBATECA HH3KOMOJICKYJAPHEIM MpOAyKTOM PeaKUHy, | hs 
Kak noKa3aJI MpOBe/eHHbIM HAMM OTIBIT, KOOPAMHAMMOHHEIN MOJMMep 4,4’- 
 6ue-(aneroanerun)-exusozoro supa u Gepusina, MarpeTbi B ToKe asoTa 
B TeveHne 5 uac. npu 100° c alleTHJialleTOHOM (B3aTom B KomHuecTBe 10 Momen 
Ha MOJIb MOBTOPAIOUeHCA eAHHULLDI TouuMepa) Obl MOMHOCTEIO paspyuleH. 
pesybrate uero c 87% BbIXOJOM Obl BbIeIeH HCXOMMbI HraHy: 4,4 -6uCc- 
'/(alleroateTuu1)-eHHNOBLI adup. ; 

Ham yiasiocb ycTaHOBHTb TakxKe, YTO KOOPAMHAIMMOHHDIN NOoHMep BCTyNaeT 
| 8B OOMeHHbIe peak He TOMbKO C HUSKOMOJCKYJADPHBIM IIpOkyKTOM peaKHH, 
' HO MC BelllecTBaMU, OJIM3KMMH K KOOPAMHALLMOHHDIM nowMMepaM lO XHMiue- 
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TS 


ror. 


oe 


cKoli mpupoge. Tak, B pesysibTate B3aNMOMelICTBU KOOPAMHALMOHHOPO NOuH- 
Mepa 4,4’ -6uc-(alleToatleTHJ1)-peHAOBOrO supa u GepHaMA C alleTHJalleTOHa-— 
TOM Me/H HaMH Obl BbIeJIeH KOOPAUHAWHOHHBIM MOHMep 4,4’-6uc-(aleToalie- — 


Tum)-esusosoro supa HW MewH. 


CeoBaTeJIbHO, KOOP/HH alHOHHbIe TIOJIMMepbl, KaK HU NOJIMMePbI, WOyuae-— 


MbIe TIOMMKOHeHCalHell, CMOCOOHBI BCTYNaTb B OOMeHHBIe peakilun. 
Ucxoasd u3 STHX JaHHBbIX, MOAKHO ObINO MpeAMoNaraTh, YTO AWA MONACHA 

KOOPAMHALMOHHEIX IOJIMMepoB BbICOKOTO MosleKyapHoro Beca HeOOxo,MMO 

TIPOBOMMTb Mpowecc NOAMKOOPAMHANHH B YCOBHAX, o6ecneuHBaIOUlHX BO3- 


MOXKHO Ooslee NOMHOe YAanenue u3 chhepbl peaKUMH HASKOMOJEKYAAPHOTO MPO- 


myktTa. 
Hockoubky MOHKOOpAMHALMA MOMKET ObITh OCYHlecTBJIeEHa KaK B pacTBOpe, 


TaK Mi B pacriaBe, HAMM ObIO MCCIENOBAaHO BUIMAHHE pasJIMUHbIX YCOBMH MOIH- 
KOOPAMHAIMM Ha BLIXO M MpHBeLeHHY!O BASKOCTE TlOJIMMepa B STHX ABYX Ba- 
puantax. 

B KatectRe OObEKTOB HCCeMOBAHHA HaMH ObIVIO BbIOpaHo B3aHMOeHCTBHE 
4,4’ -Ouc-(alleroalleTu1) eH JIOBOrO pupa c alleTHiaueToHatamu Oepuaaus 
M WHHKa, a TakxKe C YKCYCHOKUCJIbBIM HHHKOM. 

TlommKoopaquHalusa 4,4’-6uc-(alleToalleTu)-peHuNOBOrO atpupa C YKCYCHO- 
KUCJILIM ILMHKOM Obluia MpoBeseHa HAMM B pacTBOpe qumeTHIdopMaMuya B TOKe 
agoTa lipu Temnepatypax 120 x 140°. Oka3asocb, YTO BbIXO] NOJMMepa B OOOHX 
cnyuaax uepes 0,5 uaca OT Havana peaKIlMH COCTABA AI 84—87%. IIpnBeqexu- 
Had BASKOCTb paCTBOPOB NOAHMepOB B Kpe3Ole He H3MCHAACh C YBeMMCHHEM 
IPOMOWKUTeIbHOCTH peaKIMM OT 0,5 no 11 aac. u KomeGanacb B Npeqemax 
0,06—0,09. Crpemacbh yBeHYHTh IPHBeeHHY!O BASKOCTb NOJIMMepa, T. ©. ero 
MOJIEKYJIAPHbIM BEC, MbI PeHIHJIM MpOBeCTH NOJIMKOOpAMH ALM Ip 6oee BbICOKOL 
Temmepatype. OsHako mpoBeseHve NOJIMKOOpAHHAMMM B PacTBOpe JWMHMJa pH 
220° B Teuenue 5 uac. MpUBOMTO K OOpasoBaHHIO NOJMMepa, BeCbMa IJIOXO 
pacTBopumoro B kpesole. 

B cBa3v c MOXOH pacTBOPHMOCTbIO KOOPAMHAWMOHHOTO NOJMMepa TeTpa- 
KeTOHA C ILMHKOM JaibHeliuryio paOory Mbl MpOBOAMIM Ha NOJMMepax 6epH- 
nua. B ta6a. 1 npuBeqenbl LaHHble O BJIMAHHM KOHMeHTpalHH pacTBopa (pac- 


Ta6aunna 1 


Buuanne KOHNeCHTpaln PacTBOPOB MCXOAHbIX BeULECTB Ha BbIXOA HM NPHBeACHHY!IO BASKOCTb 
pacTBOpOB NOsMMepoB B xOpodopme 


C otrouKon CG op i 
: , p POHKOH ° 
alleTHvtaleTo- Bes oTrouku aite- arleTHu alle TO- Bes OTTOHKH alle- 
Ha* THlaleTOHAa * THIameToHa** 
é KonueHTp. Koneutp. | Ha 
pave: i= pacts., 
: MOJI/J ripHu- ; : - ‘ 
c oe BbIXOA, | TIPHBeZ. BHIXOZ, || 5 MOw/a ae BbIxXOn,| MpHBeg. | BbIXOL, 
on S B ee 0 q . 0 0/ 
2 ape % A3K., 6 3 aire h BABK., % 
ale 
1 0,05 Oye 65 0,418 59 4 0,74 0,29 97 88 


4,17 0,37 
2} 0.40 10,46} 80 | 0,46 | 80 | 5} 4,00 | 0,23] 92 | 0,28 |xonmy. 
3\..0,50 |0,148) 92 | 0,30 | 92 4 6 lee2,00, 1 0,21 | 80.) hte teed 


= B Toke agora 2 uaca mpH 200° u 9 uac. mpu 240°. 
B Toke asora 1,5 uaca or 20 go 240° u 5 uac. npw 240°. 


TBOPHTe/Ib — HHMI, TemnepaTypa peakunn 200—240°) Ha BbIXOA H NpHBeeHH y10 
BA3KOCTbh KOOPAMHAIMOHHHIX MOIMMepoB B xXJopodopme. H3 Tabu. | BHA- 
HO, 4TO KOOPAMHALLMOHHBIe NOMMepE! OOAINMX NPWBeLeHHBIX BAsKOCTeM OOpa- 
3YI0TCA MPH NpOBeeHHH MOJMKOOpAMHALMN B OOJIee KOHILCHTPHPOBAaHHbIX pac- 
TBopax (0,74—2,00 mon/a). Hamm jaHHble TakxKe HarIAHO MOKa3bIBaIorT, 
4TO MpoBeeHHe MONMKOOPAMHALHM B YCOBHAX, OGeCMeyMBalOWAX OTPOHKY 
M3 Pe€aKIMOHHOU Cpebl alleTHJalleTOHa, MPMBOAAT Kk oOpas0BaHHlo NoJlMMepa 
OO/bIeH MPHBeeHHOH BASKOCTH, T. e. OOJIbIMerO MOseKyJIAPHOrO Beca. 
Hamu Opiio TakxKe UccAeAOBaHO BJIMAHHe Ha IIpHBeeHHYIO BASKOCTb KOOP- 
peer a noJiMMepa — IIPH NpOBeAeHHH MOMMKOOPAMHALAH B pacTBOpe — 
4 


a MCXOJIHbIX BeLILeCTB. TlomyueHHpre NipH 9STOM JaHHble MNpBeenbl 
; Ys -HHX BHJHO, 4YTO COOTHOIMeCHHE HCXOJHbIX BeMLECTB OKAa3bIBaeT OOMbIUIOe 
BUH AHHE Ha BeJIMUHHY TIpHBeseHHOH BASKOCTH, T. €. Ha BEJIMUHHY MOJIEKYJIAP- 
HOTO Beca o6pa3yrouleroca NOJIMMepa. Tak, NOJIMMep HanOobiwero MOJICK Y JIA p - 


Ta6Omuna 2 


Buauanne COOTHOUIeHHA HCXOJHBIX BeWIECTB Ha MPHBeJeHHYIO BASKOCTb 
pacTBopa nowumepa B xmopodopme 


m |Mox. ornom. 1erpake-| pypen, NM |Mow. ornom. tetpake-| Tpypen. 
nm. m. | TOH: toute BASKOCTH Im, m. | TOH: eaeianer BSISKOCTb 
4 1 OR2 0,40 i 1 et 0,20 
Pi 1:0,4 0,08 8 ie eee? 0,40 
3 AOE 0,08 9 ANAT gt 0,06 
4 1:0,6 0,08 10 Aye db) b O06 
5 1:0,8 0,08 141 146 0,06 
6 AA) Opon 42 Pe AG 0,04 


Ilpumeuaunne. lIlomuxoopgAnnanuw npososznan B 40,5% pactBopax AHHUVIAa 
B YCJIOBHAX, OOeCNeYHBAIOWHX OTTOHKY H3 peaKWHOHHOH cmMecH aleTHsawerona, 


; B TOKe asora, 1,5 uaca NpH NOCTeNeHHOM MOM'beme Temnlepatyppt oT 20 yo 240° u 6 yac. 
' mpH 240° 


Bioro Beca OOpa3yeTCH Mp SKBHMOJIEKYJIAPHOM COOTHOWICHHH HCXOMHbIX 
» BelLeCTB. Ysesmuenue KOMYeCTBA OMHOTO H3 KOMIOHEHTOB peaKIlHH CBBILlIe 
“SKBUMOJICKYAAPHOFO BbIZbIBAeCT SAMCTHOE YMCHbINeHHe MPHBeLeCHHOM BASKOCTH — 
‘KOOpAMHAalMOHHOrO nomuMepa. IIpu sToM HanOovibulee JeHCTBUE OKAa3bIBaeT HEKO- 
OpbI H3ObITOK OLHOTO M3 KOMMOHEHTOB. Tak, u3ObITOK OMHOTO H3 KOMMOHeHTOB 
“peakijuu B 0,2 MONA BbISBIBAeT YMECHDIMNeHHe TIPHBeeHHOM BASKOCTH MOJIH- 
| Mepa noutu B 4 pasa. Tipu qaibHetuiem yBeM4eHHu U3ObITKAa OMHOTO M3 KOM- 
NWOHEHTOB peak MpHBeseHHad BASKOCTb MO/IMMepa y2Ke WpaKTHYeCKH He Me- 
HAeTCA. 
' Ta6auna 3 


Tlonukoopaunauna B pactinmape. Bananue ycuoBnii peakuu Ha NpHBeqeHHy!0 BASKOCTb 
pacTBopa nowuMepa B xAOpoopMe 


+ B ToKe asoTa B BakyyMe 1 B Toke a30Ta B pakyyme 
| f : mpo- mpo- | Ilpuseg. A npo- npo- Tipuseg. 
3KO a ae Oul- é AON- BASKOCTb 
i, r-pa/ °C sKuT., |T-P4, °C ya a s Tepe ee t-pa, °C! xxeur., 
yac. gac, ? yac. | wac. 
200 4 — — 0,06 5 200 5 200 8 0,26 
200 5 — — 0,06 6 200 S 200 1 oO 0,44 
200 5 200 2 0,43 || 7 |200—260| 4 — — 0,41 
ef) 9 200 4 0,19 8 ;200—260; 10 | — ae 0,22 


Kak 6bIN0 OTMe4ueHO paHee, PCAKUMIO NOMMKOOPAMHALMH MbI MpOBOAWIH H 
B pacngape. B Ta61. 3 mpHBeseHbl JaHHble O BIMAHMM YCJIOBHH MNpoBetenun 
TOMMKOOpIMHAlMM B pacilaBe Ha IIpHBeeHHY1O BASKOCTh KOOPAMHAILMOHHOTO 
‘omumepa 4,4’ -6uc-(alleToaeTH)-peHuOBOrO apupa nu OepuaaHaA. Us HUX 
BUHO, YTO Mp MpoBeLeHUM NOMMKOOPAMHALLHM B TOKe asoTa MPH 200° B Teue- 
‘He MepBoro x%Ke “aca peaKIMM OOpasyeTCA MOJIMMep, NpHBeACHHAA BASKOCTD 
KOTOPOrO B pacTBOpe XMOpoopMa COCTABAACT 0,06. IIpu tampnedutem yBeH- 


e r y 
yeHuu MpOMOJKUTEJIbHOCTH peak TIpH TOH Ke TemlepatType JO o yac. Np 


HeleHHast BASKOCTh WOsMMepa ocTaeTca Ges usMeHeHUs. KapTuHa MeHAeTCs 
wu Gouee BLICOKOM TemmepaType H, OCoO- 


TipH MpoBeLeHuM MOAMKOOpPAMHAlAN Tp 
CHHO, IPH MpHMeHeHHM Ha BTOPO cTaqHM MpoBeweHuA Npolrecca mporpeBa- 
HUA peakUHOHHOM CMecH B BakyyMe 1—2 wm pr. ct. Tak, mpv yBeiM4eHHH Ae 
‘nepatyppi peakuuu c 200 go 260° npuBexeHHas! BASKOCTS nowuMepa BOspacTaeT 
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nowrn B 2 pasa. YBeMUNBaeTCA NpUBeeHHAaA BASKOCTh NOMMepa WC YBeJIM- | 
YCHHEM IPOLOJVKUTENbHOCTH PeaKIWMH Tp 260°. i 

Han6ovipuice 2Ke BOSpacTaHHe MpHBeeHHOH BASKOCTH MOsMMepa HaOwloja- 
eTCA IPH MpOBeeHUH BTOPOH CTa\HM peaKUHH B BAaKYYMC. Tak, pH mpoBeleHun 
peaKkUHH B HavaJie B TOKe asoTa 5 uac. np 200°, a sarem 5 wac. B BakyyMe pH 
960° Obi HO/LYYeH KOOPAMHANMOHHbI MOMMep, IPHBeLeHHas BASKOCTb KOTOPO- 
ro B pacTBope xJlopocpopMa CocTaBIANA 0,44. KoopAvHalMOHHbiit NOMMep, CHH- 
TeSHPOBAHHbIit B MOLOONBIX YCOBMAX B 6oulbIeM KOMUeCTBe (3arpy3ka TeTpake- 
rona cocrapyisuia 6 F BMecTo 0,5 r), HO Ip Gospel MpOLOMKUTeIbHOCTH peak- 
Iu B Bakyyme (14 uac. pH 260°) u3-3a yBeIM4eHAA 3arpy3KH, MMe NPHBEACH= | 
HYIO BASKOCTh B pacTrBope xMopodopma 0,48. IIpu dpakuvonnpoBanun 9sToro | 
nomMMepa M3 XJOpocpopMeHHOrO pacTBOpa H-TeKCaHOM ObINO BbIeIeHO TPH 
ppakuuu: '/—27,3%; L1—28,2%, ///—44,5%. Upupeqennpie BA3KOCTH 
9TMX (ppakunii B xsopoopme cocTaBiAIM 1,2; 0,5 u 0,32 cooTBeTCTBeHHO. 
MouexyssipHplit Bec I (bpaKwnn, ONpeeCHHbI MeETOLOM OCMOMETPHH, OKa3a.l- 
ca paBnbim 126000. 

Su JaWHble HALIALHO AOKASbIBalOT BOSMOXHOCTh CHHTe3a KOOPAMHAIlHOH- 
HbIX TOJIMMCPOB BHICOKOTO MOJICKYJIAPHOrO Beca peakiMeH MOJMKOOPAMHAILHH, | 
Bospacranve MO/IeKyJIApHOrO BeCa KOOPAMHALMOHHOTO novjiuMepa c yBeJlHde- 
HHeM TeMMepaTypbl peaKUMH HM MPH MpoBeeHUM peakIMH BBAKYYMe, HECOMHCHHO, ff 
MOKeT ObITb OObACHEHO PAaBHOBeCHDIM XapakTepom mpomecca. Kak MOBbI- f 
IeHHe TemiepaTypbl peakiWH, TaK WM MpWMeHeHve BaKyyMa oOmeruaeT yflaue- } 
Hue U3 Ccepbl PAKILMH HU3KOMO/eKYJAPHOPO MpOLyKTa, B AaHHOM CJlywae alle- pf 
puslalleTOHa, MOPYWerO BbIsBaTb XMMMYeCKyIO AecTpyKiWMIo MOMMMepa, M TEM 
CaMbIM CMeLaeT PAaBHOBecHe B CTOpOHY OOpasoBaHHA NOJMMepHOM MOveKYVIbI 


Hucruty? 9vlemMenToopranMueckHx coequHeHHit Tloctynuso 
Axayemun wayK CCCP 9 III 1961 


ILMTHPOBAHHASA JIMATEPATYPA 


1B. B. Kopmax, E.C. Kponrays, A.M.CaaqxKos, B. E. Ileuna, f 
Ji. K. Jlywepa, BpicoKomonex. coey., 1, 1764 (1959)... ® B. Ba Ko pian, 
gE. C. Kpourays, B. E. Ileuna, Brtcoxomonex. coen., 2, 662 (1960). * A. A. Bep- 
nun, H.T. Matrpeena, Yen. xum., 29, 277 (1960). * B. B. Kopmak, C. B. B u- 
Horpagosa, M38. AH CCCP, OXH, 1953, 587. 
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Woxrnage AnxaneMun nayr CCCP 
1961. Tom 138, Ne 6 


XHMH fl 


B. ®. KYYEPOB, 3. I. CEPEBPAKOB u P. 3. BAJITEP 


‘ M3Y4YEHHE CTPYKTYPHOM HW MPOCTPAHCTBEHHOM 
HATIPABJIEHHOCTH JAHEHOBOHW KOHJEHCALLMU 
1-BHHHJIWUMKJIONEHTEHA C METHJIAKPHJIATOM 


(IT pedcmaenexo axademuxom B. A. Kasaxcxum 4 II 1961) 


5 Vispectuo ('), uro KoHfeHcalua 1-BYHUIMMKOrekceHa C MeTHJaKpHJaTOM 
\flaeT MIpeuMyllecTBeHHO TeOMeTpH4ecKHe H3OMepbl OPTO-CTpOeHHA, 4TO OTBE- 
“4aeT 3AKOHOMEPHOCTAM CTPyKTYpHOM HallpaBseHHOCTH JMeHOBOrO cuHTesa 1,2- 
| AUBAMeIIeHHDIX JMe€HOB C HeECHMMeETPHUHLIMH AMeHOdusamu (?). 

_. Hamu 6bi0 mokasaHo, 4TO KOHJeHCalua 1-BHHHMMKIOMeHTeHa C MeTHJI- 
"aKPUJaTOM MIpoTeKaeT MeHee OMHOSHAYHO M M3 YeTbIPeX TeEOPpeTH4YeCKH BO3MOXK- 
HbIX H30MepoB (I—IV) no Kpaiine Mepe TpH OOpasyloTCA B COM3MepHMbIX KO- 
jimuecTBax. B3avMmojelicTBve KOMIOHEHTOB Tip KOMHATHOM Temnepatype (30 
‘uei) HIM pu KunsueHuM Ux pacTBopa B OeH3Oue (24 4aca) IpHBOLMT kK CMecH 
MeTHJIOBLIX S*MpOB, KOTOPyio He yaeTCA pasfeUTb PpakIMOHHOK NeperouKoH — 
MIM alcop6unoHHol xpomatorpaduent. IlenoaHoe OMblIeHHe 9TOH CMecH jlaeT 
"2KHIKYIO CM€Cb KMCAOT, U3 KOTOPOM yaeTCA BbIeIHTb B UMCTOM BUJe (BbIXOL 
'~ 15%) TonpKo wuc-A?-rufpuufeH-5-KapOonopyio KucsioTy (V). Ee crpoenue 
‘M KOH®Urypallua MoKa3aHbl MpeBpallleHveM B W3BECTHYIO WHC-WLMC-rufpunaH- 
_5-KapOonopyio Kucyory (VI) (*) u dasee B M3BeCTHBIM WHC-lLMC-O-aMAMHOrupHH- 
man (VII) (¢). Uncrstt mera-unc-abup (III) we cmocobex kK H30MepH3aliun 
MeTHIATOM HaTpHA, UTO MOATBeEpKLaeT IKBATOPHAIbHYIO OPHEHTALMio ero Kap6o- 
“MeTOKCHJIbHOM rpynml. JBoiiHad CBA3b B MeTA-ILMC-KHCJOTe (V) serko mnepe- 
‘MelllaeTCa B MOOKeHve MEKAY WHKMaMH yxKe IPH KHNAYeHHM ee BOMNOTO pac- 
'TBOpa B HpPHCyTCTBHH MaJIeHHOBOM KUCJOTHI. OOpasyloulaacA Mp 3TOM A®’- 
TH puHsen-5-Kap6onopad Kucwora (VIII) npw KaTamuTH4ecKoM rMApHpoBaHun 
flaeT WMC-WMc-KHCIOTY 


(VI) 
CO.CH;,(e) 202CH;(a) 
Bou A> set 
(1) 


aw (I) (av) 


es 


(ill) (Vv) 
o 
[noe a} [ 


NH, 


G 3 
re & 
(VII) 


(ax) (Vl) R=H, CH; 
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B ycoBuAx repeMeLieHH a ABOHHOM CBASH H3 YHAKOM CMECH KHC/IOT, OCTAIO- 
wlelicaA TMOCe OTACICHHA MeTA-IIMC-KUCJIOTbI (V) yaeTCH BbICJINTh elke OKONO F 
15% A’-kucnorpt (VIII) m1 uu3KOMaBKHH Y-dakTOH (1X). O6pasopanne moc- F 
Jleuero yKaspiBaeT Ha HaJIMdne B epBOHAdaIbHON CMeCH a/VLYKTOB OPTO-IKHC=| 
uzomepa (I), OHaKO HEBOSMOXKHOCTh BbILeIeHHA ITOTO H3OMepa B HHAMBHLY- 
AJNIbHOM COCTOAHUM He MO3SBOJIAeT JocTarouno CTPOro peClinTb Bonpoc O ero OT= 


HOCHT@JIbHOM COslepyKaHHH B CMeCu AWLYKTOB, 


Puc. 1. XpomatorpammMa cmecn Puc, 2, Xpomatorpamma fpojlyk- 
ayy KTOB /-BY UML KIOMeHTeHA TOB H3OMephaalnn uCxXOMNOH cMe- 
© MeTHIAaKpHaTOM. @ —= HCXOJI- cu amyxtos HCl 8 yKkcycnot 
Hat cCMeCh 3xPHpoB; 6 — CMeCb KUCIOTe, A —= CMeCh XAPHPOB Nocwte 
axpHpon mocie  Ma0MepHsalnHn wsomepnaaunH HCl nw CHyCOOH; 
CH30ONa, 6 — ona Ke NOce BRe- 6— ona *e Tocnie BBeeHHA 
yeuwua uncToro MmeTa-1HC-9(pupa uucroro meta-apupa (VIII, 


Tia onpeseeHuA CocTaBa CMeCH AJULYKTOB 1-BUHHJILAK/IONeHTeHa C Me@THJI- 
aKPHaTOM MaMH Obit MIpHMeHeH MeTOA TasoxwUKocTHOH XpomatorpadHH. 
Oxagalocb, YO 9TA CMeCb COCTONT lO Kpafine mMepe H3 Tpex H30MepoB (CcooT- 
HomeHHe mloulasleit nukosp 25:7: 10), mpusem meta-unc-n3omepy (II1) co- | 
orpererayer MK 3 (puc. 1), Cocrap cmecei afykTos, noswy4enublx pu 20 u 
nipn 80°, mpakTH4eckn OJMHAKOB; HCIIbITYeMbIe BeLLeCTBA He MpeTepMeBaloT HH- 
KAKUX H3MeHeHHM TPH MpOxo*KeHHn Yepes KOJIOHHY. 

Ucxouadt CMech a/lLyKTOB IPH KHMAGeCHHMUM C MeTHJATOM HAaTPHA (H3OMepH- 
3AM AKCHAJIbUbIX KAPOOMCTOKCHJIbHDIX Ppl B IKBATOPHA/IbubIe) H OOpaooT- 
Ke MOJY4eHHOH TPH YTOM CMeCH KHCJIOT JHaZOMeTAHOM IipeBpalilaeTCH B CMeCb 
TOMbKO CTPYKTYpHbIX H3omepos (II) u (II1). Xpomarorpamma 9Toh cmMecu JaeT 
Ba MWMKa Cc cooTHOUIeHHeM MIouLaweH 3: 2, TlockobKy B pesy/bTaTe WLeO4~- 
HOM M3OMepHsalnn HCdesaeT TMK 2, TIpakTHYeCKH He H3MeHseTCA THK | MH BOS- 
pactaer muk 3 (mMera-uc-u30mMep III), To o4eBHAHO, YTO B HCXOAHOM CMeCH TMK 
2 coorBercrByeT MeTa-Tpanc-u30mepy (IV), a muK | mpesctanmnet coOoK opTo- 
aULYKT (BO3MOAHO, B BAe CMecH WHC- HK Tpanc-n30mepos | u II). O6pasonanue 
B CpaBHUMbIX KosMUecTBAaX (10 : 7) O6onx MeTa-u30Mepos (III u IV) aeT ocHo- 
BaHMA CUMTATh, ITO B C/Y4ae MeTa-OpHeHTalMH KOMIOHEHTOB AMeHOBOrO CHH- 
73a TIPHHUAT “MAKCHMAbHOrO HAKOMCHHA HEHACHIILeHHOCTHY He UrpaeT OCO- 
Goh pon. 

ConocraBJieHhe CYMMbI Mvioulalent MHKOB 3 u 2c MOULasbIo muKa | B xXpo- 
MaTOrpaMMe HCXOJ/LMOH CMeCH 2PHPOB NOKAsbIBAeT, 4YTO COOTHOMIeHHeE OOpasyio- 
ILAXCH TPH JLM@HOBOM CHHTe3e AaYKTOB OPTO- H MeTa-CTPOeCHHA COCTABJIACT 
ipHMepHo 3: 2, JIA LONOIHHTebHOrO MOATBEPAKLeEHAA ITOTO BbIBOLa UCXOP- 
Had CMeCb AaVLYKTOB NYTCM KHCMOTHOK H3OMePH3alLMu TipeBpalllaslacCh B CMeCh 
OpTO- H MeTa- W3OMepOB C NOMOKeEHHeEM JBOHHOK CBA3IH MerKLy WHK/IAMH, 
AnaJiu3 nogy4ennok CMecu NoKasbipaeT HaM4Ne LByX MMKOB C COOTHOLIEH KEM 
nouanen 3:2 (puc. 2), npusem muk 2 nsenTuduunpoBan Kak adpup MeTa- 
kucnotpt (VIII, R = CHs). 

[akMM O6pa30M, COOTHOWeHHe CTpyKTYPHbIX H30MepoB (OpTo- M MeTa-) 
BO BCeX Tpex cy4¥adx cocraBaer 3; 2, Tlo-BuyuMomy, cBoeo6pa3nHe KOHndop- 
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MH A-BUHKIMMKIONCHTCHA YMeHbINAeT OPHEHTHPYIOULYIO PO/Ib BWICKTPOH- 
PakTOPa, B PesyJIbTATe Yero WH HaGOaeTCH OOPAasoBaHHe TPH J\HeHOBOM 
23 3HAYHTEMbHOPO KOWJIMYeCTBA MeTA-AJULYKTOR, 

ONOCTABIEHNe pesy/bTaroB XpomaTorpadu4eckoro anainsa C KONE: 
CTBOM BbIJICJICHHbIX KHC/OT MeTa-psja u Y-iaKTona (LX) noKaspiBaer, 4TO O6- 
pasoBaHHe STOO MAKTOHA BOSMORKUO TOKO HB OpTO-LHC-aLyKTA (1). OnnaKo 
TOUHO OLMEHUTh KOJIMMECTBO TOTO H3OMePa B CMCCH AJVLYKTOB H@/Ib3H, TAK Kak 
HH3KHH BbIXO) y-slaKTOHa (~ 15%) Moxer ObITh OODACHEH HE TOKO Npeoba- 
WaHvem OpTo-Tpanc-v30mepa (11), HO HW BOSMOXKHDIM B YCOBUAX JAKTONHSAILNH 
Tlepemetlenvem jBoHHOH cBA3H Cc O6pasoBannem A*-rujpunsen-4-KapOonopol 
KUCJIOTHI. 


QKCN@CPHMCHTANMEBHAA WACTh 


Braigdenenue HU AOKAZATEMbHCTBO CTPOeCHHA MeTa- 
Puuec-Kucuworpm (V). Cmech 24r merunakpuiara, 20 7 1-BANH LH KJIOneH- 
tena (°), 30 mi cyxoro Genova uv 0,1 Pr nuporasviona KunATHIM 24 “aca; pacTBo- 
| puTedb OTOrHANH M AKUAKMH OCTAaTOK Hepernasin B BaKyyMe. Llonyaeno 27,38 r 
‘cMecKh almyKtos (Bbixon 71,4%) c tT. Kun. 135—136°/30 mm, ni 1,4929. Tipu 


CTOAHHH GeH30/bHOrO, paCTBOPa KOMNOHEHTOR TPH KOMUATHOH TemnepaType 
|) B TeueHHe MeCcALLAa Ta Ke CMECh A/LYKTOB OJly4ena’ ¢ BbIXOLOM 48%, 

25 Pf MOMyYeHHOK BbILIe CMeCH ALYKTOB KUNATHJIA LO NOJHOrO PacTBOpe- 
Hua co 120 ma 10% posnoro efKoro HaTpPa, PacTBROP NpPOHJIbTpOBAIIN C AKTH- 
BUPOBAHHbIM YrvieM HU TOAKUNCIMIH COMO KHCJOTON. BpiyenuBuseecd mMacso 
9KCTparupoBasin apupom (3 % 50 Mu), 9KCTPAkT TYLIMIM Cy/IbCpaTOM NaTp Hs 
“M pactsoputeb orornain. Hlonyyennad *KMKAA CMCCh KHCOT TIpH CTOAHHH 
UYaACTHYHO BAKPHCTAILIMSO0BaAJIACh, [locne ByxX KPHCTAJVINBaALHH 13 CMecH apupa - 
| ¢ neTpowetnbim axpupoM BbIjLe/eHO 3,396 vr (14,6%) 4neroh MeTa-MC-KMCOTDI 
¥ eT mat, 125—126°. 
J Hatneno %: C i OA; 71,81; H 8,41; 8,43 


CyoH yO. Borancneno %: C H 8,49 


” 


IIpu o6pa6orke nociesneh HasomeTanom Nos yen MMCTHIN MeTAa-LMC-9pup 
R1il) c 7. kun. 114—116°/13 mm, n% 1,4913. 
{| Pacrsop 1,7 r mera-uuc-KucnoTh (V) B 20 MJ MeTanovia PHApApPOBaIM Hay 
loKuepio naaTunbi wv nonyanan 1,6 7 unc-une-rHpunan-5-KapOononol KHCHOTD 
(VI). Tloene asyx Kpuctanansanni ua usonentana Ona niaBulach Np 50 
| 52°, a nomyuenupii 13 nee amuy, umeer 7. 1, 194 195°, uro orpeuaer JIMTepa- 
| TypHbim jannpm (*), pu aelicraun na pacraop meta-iMe-KucuOTH (VI) B XJ10- 
‘podopme a3ujiom vatpua vu cepnok Kucsotoh (40°, 1 4ac) Obit nojwyuen tHe- 
‘unc-b-amunoruapuuyjan (VII), 6en3amua Koroporo umeet 7, fi. 141--148°, 
UTO OTBeYaeT JMTepaTypubimM jannpim (*). 
Tlomyuenune meta-kucanorm (VIII) nH y-naktTona Gay 
‘Cmecp 10 rf wKUAKOK CMeCH KUCOT, OCTABLICHCA MOCIC BbIeeHHA MeTAHHC- 
‘w3z0mepa (V), 4 1,5 r Manennonoi Kuc/OTh B 250 MJI BODE KMIATHAM B Tedenne 
4 yac,, nocie vero peakiMOHHYyIO CMech HacbIlasM OvKapOonatoM HaTpPHA H 
SkKcTparupoBaniu apnpom. Dpupubilt 9KCTPAKT MPOMbIBAIIH BOOK, BbICYIIMJIH 
Han cymbdatom watpua u pactsoputedh orornasn. Tlonyanin 2,35 r AC MJLKOPO 
MpOMyKTa, KOTOPHI ABaKAbl XpoMaTOrpaPpupoBaH Ha HeNTPabUOK OKHCH 
ajiomunna (crenenb axtuBnocTn IV, BbiMbipanne Gensoviom). Boijenuau 1,45 7 
ucToro y-lakrona (1X) c 7. mm, 21—22,5° nu nj} 1,5028, BM.-K, CreKTpe KOTO- 
Doro umeetca¥uutencuBnad nosoca pu 1760 cM’. 
Hatineno %: C 72,10, 71,90; I 
CroHyO2. Beruncneno %: C 72,26, | 


1 8,41; 8,49 
1 6,49 


 Bosweit wenounol pacrsop rosKncinin COMAHOM KHCHOTOH M MposkeTpa- 
MpoBaiu axpupom (3 X 50 mu). Mocse cymikH skCTpakTa Hay cy bpatomM HaTpHsA 
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M OTTOHKH pacTBOpHUTeA MONYHH JI 1,25 r MeTa-KHCJIOTHI (VIII), Koropas mocme 
KpUcTaIMsalun 13 neTposlelinoro supa WwiaBwwach IPH 105—106°. 


Haiineno %: C 72,14; 72,05; H 8,33: 8,56 
CyHu02. Bariucaeno %: C 72,26; H 8,49 


Ira #%Ke KuCTOTa MOMyYeHa C BbIXOJOM 78% Tp KHMAYeHHM BOAHOTO pac- | 
TBOpa ‘Merta-uc-KucuioTH (V) B NpHcyTCTBHH MayleHHoBoro anruaApuya. IIpu ee 
rHApupoBaHun c Pt-KaTamHsaTOPOM oOpasyeTcA OMMCaHHas BHIMIe MeTA-ILHC- 
wuc-Kucnota (VI), a mpu oOpaboTKe AHas0MeTaHOM ~— COOTBETCTBYIONIMH Scpup 
(VIII, R = CHs) c T. Kum. 115—118°/11 mm u n® 1,4930. 

Usyuenue cmecel a9pupoB MeTOAZOM YFa3szO-XKH L- 
KocTHOH xpomaTorpa uu. Anamus cmeceli MpOBOAHICA Ha Ipo- 
creiiiem mpu6ope (°) ¢ HeCKObKO BHIOH3MCHCHHbIM MUKPOMMJIAMCHHbIM NeTeK- 
TOPOM H C JWIMHOM KOJIOHHEL 1,5. Tlogswxxnol caso CyxKUs BOAOPOA (aBue- 
uue 1,28 aTm., CKopocTb 75 Ma/MuH); B KadecTBe cTallMOHAapHOH ARAULKOM asbl 
HCHOMb30BaNIOCb CHJIMKOHOBOe MaCJIO C 1OOaBKOU 6% Kamlponata JIMTHA, HaHe- 
ceHHoe Ha KH3eubryp. OnTHMabHad TemMepaTypa KOJIOHNDL 145—155°. Tpo6sr 
(0,02—0,03 Mi) BBOAMMCh B UCHapHuTeb ¢ NOMOUbIO MUKpowmnpria. O Me- 
Toe pacueTa nulollaweH MMKOB CM. We 

a) Vicxomuasd cmecb aykToB, NowyueHHad OOOUMM ONMCaHHbIMH BbILLIe CiO0- 
coOamu, Jala np aHamMse Tp MKa C coorHowenvem montane 25:7: 10 
(2540.73 .A a 2,000,688" 1). XpomarorpamMa cmecu a(pupoB, MOoy4aro- 
(elicad TPH OMbWeHHM UCXOAHOTO AyKTa C nocuexyroulelt OOpa6orKoli cmecH 
KUCJIOT Ma30MeTaHOM, HMeeT TOT *%Ke XapakTep. 

6) K pacrsopy 6,3 r natpua B 200 Mi a6c. MeTaHoda mpHOaBuin 9,5 Fr HCXOL- | 
Hoi CMeCH a/yKTOB, CMecb KunaATHIM 15 dac. M pacTBOpuTedb ororHaH. Octa- 
TOK OMBIIMAU Kunst4uenvem c 100 MJ BOM, BOAHbIM pacTBOp NpodpuJIbTpoBaHn 
c yruieM WU NOAKUCIMIM COMAHOM KucnoToH. Bpienupiieecah MacJiIO SKCTparH- 
popaM Sex3osom (3 X 100 Ma) Hm saTeM 100 ma scdupa. OcTaBminiica mocsie OT- 
TOHKH pacTBOpPHTeel KPHCTAMIMYECKHM MpPOAYKT (vr. ma. 43—76°) o6pa6orann 
ma30MeTaHoM Hu Mosy4HH 6,5 r cMecH SpPHpOB (11) w (III) cr. Kun. 115—1 18°/14 
mM. IIpw anamuge 9Ta CMeCb Jada [Ba NMKa C COOTHOWIeHHeM mutoulaqel 3: 2 
(bovgls 1,625) wal jo2eee 

p) 10 r ucxogHoii cmecu aflyKToB HarpeBasM | 4ac Tp 65—70° co cMecbIO 
jleqAHOH YKCyCHOM KMCIOTHL HM yKcycHoro aHrHApHyAa, HaCbINGHHOH CYXHM | 
XJIOpUCTLIM Booposom (15 mu.) PacTBopuTeiM OTOrHaIM B BaKyYMe H ocTaTOK 
Harpesasu 6 uac. mpu 85—90° c 6 Ma nupuazMNa. PacTBop BbWIMAH Ha 200 MJ 
BOI M TposkcrparupoBamu Sensosom (3 X 50 Mil); O€H3ObHbIM IKCTPAaKT 
IPOMBLIM pasOaBseHHOM CONAHOM KMCJIOTOH, BBICYMIMJIM Nay cyibiaToM Mar- 
HMA H pacTBopuTelb oTorHanu. Honyanau 4,9 r cMecH OpTO- meta- A’-s(pupoB 
eT. Kun. 115—118°/12 wm. IIpu ananuse sta CMeCcb AaJia ABa nuka ¢c COOTHOIe- 
Huem mouaneh 3:2 (1,52:1 u 1,61: 1). 


Viucrutyt opranwueckot xumuu uM. H. JI. 3enuucKoro Tlocrynuio 
AkayemuH HayK CCCP 28 I 1961 
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XHMH A 


4Yuen-Koppecnonjent AH CCCP A. Nl, TEPEHTbEB, B. B. PO, 
E. fT. PYXAJI3E u 9. C. PHJIATOB 


OMPEAEJIEHHE MOJIEKYJIAPHOFO BECA XEJIATHbIX MOJIMMEPOB 


XelaTHble CoeMHeHHA OOpasylorca B TeX cily4aAx, Kora MOovleKysa opra- 
_ HMYCCKOPO BellecTBa, BCTYMalollad B peaKUHIO C HOHOM meTauia, CosepxKHT, 
Kak MpaBuio, Be JOHOpHble Tpynnbl H CnocoOHa OOpas0BaTb MeTAaJWIONNKI. 
. Eom BOJHOH MOvIeK y Jie OpraHH4eckoro coeLUHeHHA Oy YT Coep2xKaTbCs 10 Kpaii- 
Hen Mepe Be Mapbl AOHOPHbIX Ppyiin, TO B HEKOTOPHIX Cy4aHxX HOH MeTawia 
CMOxKeT OGpas0BaTh MHOrOKpaTHO NOBTOPAIOMIMECA MeTAJJIONMKJIbI, KOTOppIe 
HaSbIBAIOT XelaTHbIMU y3JiaMu. Bo3snukaioulve npH 3TOM BbICOKOMOJIEKYJIAPHbIe 
COCAMHCHHUA MOYAKJIM Ha3BaHHe XelaTHbIX MomMMeposB. Kak mpaBuso, 93TH 
COCHHHCHUA — TBePbIe BellecTBa, HenaBKHe HM HepacTBopumple. Takum 06- 
PasoM, OMpejeyienue UX MOJIEKYJIAPHOrO BeCa HpekcTaB/AeT TpyWHYIO 3ayayy. 

Ilonpirku xora Opt rpyOol oueHKu BeHUnHDI MOJIEKYJIAPHOFO Beca NOMMXe- 
WaTOB MpPeCAIPHHUMa/INCh panbine. Mapper wu TapKoii (1) onucamm HecKkoubKO 
NOJIMMePOB MeTaJIOB C LIMdPoBbIMH OCHOBaHMAMH 5,5’-meTHJIeH-6uc-CaJIMILHJI0- 
BOrO aJIbyerua u o-PenuientMamuna. U3mepxn BaA3KOCTH MOMMMepHOrO OCHO- 
Banna UIndxpa, aproppt nau ero Kosdpunnent nOvMMepH3alnn n = 45, 
CuuTaH, YTO MOMMXeNAaT UMeeT Takoe Ke 3HAaAveHHe nN. 
_  B. B. Kopmax c corp. (2-5) onennpaer Monekyaapubtit Bec TIOJIMMEPOB Me- 
TaJJIOB C Pa3s/IM4HbIMH OUC-B-NMKeTOHAMM Ha OCHOBaHHM pe3yJbTaTOB aHawu3a, 
OTUM MeTOJOM OplIM Onpefesenbt KOsdpuILHeHTHI MOJIMMepH3allHu, KOTODpHIe, 
'B 34BUCHMOCTH OT CTPOeHUA MOJIMMepOB, MeHAINCh OT 2 nO 23. Mouwieky J ApHbiit 
“Bec, COOTBETCTBEHHO, He mpeBbiam 8000—10000. 
_  Uszecruo, 470 xenaTubie mouMMepbl MOryT cofep»xKaTb TPH BHJla KOHILeBbIX 
rpyim B Makpomoviekyule: 


tiLgr—-M—L gn} 1 git (1) 
n 
iv) a, 
Nn 
a—f-m—tgn—-m—a (3) 
' a 


rie H — atom Bojoposa, HaLgn — moviexysia muranya, cosepxKaitaa 4 (ux 6o- 
Nee) MOHOpHEIxX atoma, M — non pByxBasenTHoro metasmia, A — ogHoBanenT- 
HbIM aHHOH. 

B 3aBMcHMOCTH OT yCJIOBHi MpoBeqeHHA peaKUMH MOMKOHeHCAaLHH BOS- 
MOXKHO MOJy4eHve MOJIMXeaTOB C pa3JIM4HbIMH KOHUeBbIMH rpynmamu. IIpu 
M30bITKe COJIM MeTaJIJIa Mbl CMOXKeM MOJIY4NTb AHHOHHbIe Ppynubl Ha KOHWAX 
Makpomouleky. KosuuectBo 9THX rpynm (B MpoWeHTax) B MOMMMepe OyeT (AIA 
cay4an (3)): 


M. M, 
A = 77-100; 1 i eae AY Fh) 


ILOJL A 


| Mobi onpesenuH MOUJeKYJAPHbI Bec MOYYeHHbIX MOHMepOB, HCMOMb3yA 
MeTOJ, paMOaKTHBHbIX HHAMKATOPOB. 
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O6pekTOM viCCsIeOBAHUA MbI BblOpaJM  ONMCAHHBIC Hamu panee (°°) xemaT- 
yple MOJMMepbl CieLYIOULMX CTPYKTYP- 


of. tH tae oF >—CH A ee 
Br—Cu ay aii Cu ' u—Br (1) 
\ DN=CH N N=CH FiC==N 
R : 


N= HGS 


Pre tee =a = (CHe)s— = (CHe2)s — U o-CeHs — 


ee 
/ 


AN 


Yj 


R 


rie R=H— u CHs—. a 

Bo Bcex csyuanx CHHTe3 TIOJIMMePOB MPOBOAHIH C 6pomMHOii Me/IbIO, MeYeHHON | 
palMOakTHBHBIM H30TOTIOM Br®?. Usmnyuenne sToro uz0TONa JerKO perucTpupo- | 
BaTb, a MepvHoy ero nosypacnaya (36 uac.) yqo6eH 11x npopeleHuA padorTHt. | 


Ta6Ouauna 1 


MonekyiipHbli Bec HU KOSPPHUMeHT MOMMepHsalluu 
XelaTHbIX MOJHMePOB 


{ OTHO- Kood. 

Bri, © CHT. | Mou. ers Sit 

Tlonumep % Gey | Bec fee 

(1) R=2ZH— 0,30+0,03 | 10,0 | 53500| 168 
(1) R=—(CHe2)2— 0,24+0,03 | 14,3 76 400} 222 
(1) R=—(CHe2)s— 0 250,03 11132 64000} 160 
(1) R=o-Cs5Ha— 0,390 ,03 7,7 | 44100} 105 
(11) 0,23:+0,03 | 13,0 | 69 500 | 216 
LAR = 0, 38+0,03 7,9 | 42 100 86 
(II) R=CHs— 045+0,04 | 8,91 35600] 71 


B ra6n. ] npuBeyeHbl MoueKyJIApHble BeCca H KOSPUMMEHTH! NOMHMepusallAH 
XeJlaTHLIX TOJMMepOB, BbIMUCIeHHbIe MO PopMyse (2), rae npoment annona (A) 
paccuHTLIBaswH KaK OTHOMeHHe JOM AKTHBHOCTH Br®? B ocake K BBe/eHHOM 
AKTHBHOCTH. HalifeHHble HAMM 3HAaYeHHA MONeKyJIApHOrO BeCa NeKAT B NPC | 
nenax 36 000—77 000, uTo B 3—4 pa3a MIpeBbIlaeT BEHUMHBI, MpHBeeHHbIe 
upyrumu apropamu (*”°). 

MonexyApHblit Bec NOMMMEpOB CTPyKTYPbl (III) neckoubKO HMXKE, 4eM y M0- 
quxenatos ctpyktyp (I) u (II). 970, no-BAAMMOMy, CBA3AHO C pa3IM4HOH cTe- 
TeHbIO YCTOHYMBOCTH xelaTHOrO y3Jla B MaKpOIleny. | 

Cpelu momumepos crpyxtypbi (I), B 3aBHCHMOCTH OT SHAaNeCHUA R MeHseTca 
BeIMUMHA MOveKysApHOrO Beca. Mb NpeAMOMOAMIM, YTO STO CBASAHO C PasIHM- 
HOM JePKOCTbIO OKUCEHHA Y4AaCTBYIOWLAX B peakivv amMHHoB. Uem verde OKHC- 
JIeTCA AMM, TEM CKOpee HacTyMaeT OOPbIB WeMM MW TEM MCHbITEe MOJIEKYAPHbIM 
pec nosumepa. Ho npotecc OKHCeHuA AMMHOB HeT H BMX pacTBOpax MIP CTOA- 
HUM. CrelopaTebHo, Ip yBeIMYeHHH BpeMeHH M@%Ky MpPHrOTOBJeHHeM PaC= 
TBOPA JePKO OKUCAMIONLeErOCA AMMHAa HW YMOTPeOeHHeM ero B PeaKILHIO, BeMIHHA 
MOJIeKYJIAPHOFO BeCa MOIHXeMaTa AOJWKHA YMCHbULATbCH. TakumMu aMvHaMu 
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} B HallHx MOuMMepax Opi Tekcamerusenquamun ((1) R = — (CHe)s —) u o-(pe- 
HusenAuamun ((1) R = o-CsHa —). [lpopenennpie uccuenopanua NOATBep AHH 
Hale mpeqnouowenve (cm. Ta6n. 2). 


Ta6auna 2 


SaBHCHMOCTb BeHYHHEI MOMeKyJIApHOro Beca u KOSpuueHTa NOJMMepH3aluH HeKOTOPHIX 
X€JIATHBIX MOJIHMe€pOB OT BPe€MeHM CTOSHHA HCXOZHBIX PaCTBOPOB aMUHOB 


! S OTHO- oes 
Amun Tlomumep aa phere. Bré2, % ark. Mow. nou. 

Ka, % Mep. 

_ Tekcametnienjnamun (1) R=—(CHo), o—15 mun. | 0,25-+0,03 | Ate ei 000 | 160 

3— 5 uac. | 0,444+0,04 | 9,4 |36400|] 91 

| 2 cyTOK 6,53250,15'} 2,3) 2440) 6,4 

o- Penn aenquaMun (1) R=o-CyHa— | 5—15 mun. | 0,39+0,03 | 7,7 141100] 105 

3— 9 uac. | 0,75-+-0,02 | 2,7 |24200) 54 

} 2 CyTOK 10,4+0,15 | 41,41 4530) 3,9 


IIpH npopesenun peakiMn co cBexKeNPHrOTOBACHHBIM PaCTBOPOM aMHHA MBI 
NOJYUMIH MaKCHMaJIbHbIe 3HAYCHHA MOJIEKYJIApPHBIX BecoB. Ilpu yBermueHuu 
BpeMeHH CTOAHHA amuna yo 3—5 yac. MOJeKyJIApHbIM Bec NOMMepoB naaer 
MpHMepHo B 2 pasa. BpiepxxuBaHue pacTBOpOB AMMHOB B TeyeHue 2 CyTOK Hu 60- 
(Jiee TIpHBOAHT K MOJYYeHHIO HH3KOMOJIEKY JAPHbIX CoeAHHeEHHH. 

Mntepecno OTMeTHTD, 4TO pH crosHMH pacTBOpa O-eHuMeHAMamuna nepey 
TIPOBeeHveM peaKIHH B TeveHHe 3—5 yac. 3HAYeHHE MOJIEKYJIAPHOFO Beca T0- 
JryaenHoro mosumepa ((1) R = o-C;H, —) xopomo corsacyetca ¢ aHHbIMH aMe- 
PHKaHCKHX aBTOpoB (°). 

B cayyae Apyrux crpyxtyp ((1) R = 2H —; (I) R = — (CH2)z —) mo- 
JICKYIAPHBIM Bec MOJMMepOB He H3MeHAeTCA IPH CTOAHHH PaCTBOPOB AaMHHOB 
B TeueHHe 2 CYTOK. 

Tlomyuenue momuMepos cTpyKkTyppl (1) MoxHO IpOBOJUTb KaK MeTOJOM BO3- 
HHKAIOWHX peareHTOB, TAK H WCXOA H3 MOWHMepHEIX OcHOBaHHHK Luda (°). 
Kak noKa3aJIu Hain HCCeqOBaHHA, MeTOJ, CHHTe3a TAKHX MOJIMMePOB I1pakTH- 
WeCKH He OKa3bIBaeT BJIMAHHA Ha BeEMMAMHY CpeMHEYHCOBOFO MOJeKyJIAPHOrO 
Beca. PacxoxleHHA B HaHJeHHbIX 3HAYCHHAX BCera JeKAaT B Mpeseswax OTHO- 
CHT@JIBHEIX OWIMOOK OMDBITOB. 

Heo6xonumo Oplio TakxKe BbIACHHTb, HE MpOHCXOAMT IM B STHX YCJIOBUAX 
CBA3bIBAHHA AHHOHOB OpoMa Ha MOBepXHOCTH NOJYYeHHBIX nowMMepoB. TaKon 
NOOOUHBIM Mpolecc MpHBe Obl K 3aHWxKeHHIO MCTHHHBIX 3Ha4eHHH MOJIeKyJAp- 
HbIX BeCOB MOHXeaToB. C STO WembIO HAMM OblJa MOJIHOCTbIO BOCTIpOH3BeeHa 
MeTOJHKa OMpeeIeHHA MOJIEKYJIAPHOrO BecCa Ha MOHOMePHOM COeAHHeEHHH aHa- 
JOPHYHOH CTPYKTYPbl — CaMWMIaITHeHTMHMHHE Meu: 


oe 


H,C-———CH, 


B KOTOPOM TeopeTHYecKH He AOJMKHI ConepyKaTbCA aHMoHbI Opoma. Mui ycrano- 
BHJIM, YTO MELHbIii KOMIVJIeKC He COJepxKUT palvoakTHBHbIM Opom, T. e. CBA3HI- 
BaHHe OTCYTCTBOBALIO. 
HaiigeHupiii HAMM MeTOJ, ONpeeIEHHA MOJIEKYJIAPHOTO BeCa HeEpaCTBOPHMBbIX 
WM HeMMaBKHX Xe@aTHbIX MOJIMMepOB jaeT CTAOWJIbHbIe, BOCIIPOHM3BOMMbIe pe- 
3YJIbTATHI. 
IKcnepuMeHTATbHAA YWACTS 


CuutTe3 xenaTHHX NHOMUMEPOB H U3SMEPeHHE Ak- 
Ir HBHOCTH. CHHTe3 NOJMMepOB IpOBOAMJIH MeTOLaMH, ONMCaHHbIMH HaMH 
| panee (°°). B KayecTBe pacTBopa COJIM MeTaJIJIa MCIOJIb3OBaIH BOAHbIC PpaCTBO- 
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pbt OpomMHoli Mev, MeYeHHOH pakMOaKTHBHbIM vzoTonom Br**. CuerT akKTHBHOCTH 
Br®? 1powsBOAM/IM CHMATHIUIALMOHHBIM CUCTHHKOM © monoxpuctatiom NaJ/Tl 
pasmepom 40 x60 mM, Ha ompaBKy KOTOpOro TOMeLaJiIH aJOMMHMeBbIM CTAaKaH, 
covepKaliuit (PHIbTPbI C BLICYWICHHbIMM OCaKAMH. TlomyueHHble AaKTHBHOCTH 
ObluIM HCMpaBeHbl Ha paca MsoTOTAa Bre 

Onpewenenuue ucXORHOH aKTHBHOCTH 6pomMHON 
meu. °K u3mepenHomy oObemy BOsHOrO pacTBopa OpOMHOit Med, COMeprKallleMy 
payMoakTHBHbIit vz0Ton Br®?, qoOaBiaH w380bITOK pacTBopa A30THOKUCJIOTO 
cepeOpa. BpimaBmiui ocatoK Gpomuctoro cepeOpa OTPHIbTPOBHIBAJIM, IPOMbI- 
BaIM BOOM, H M3MepAJIH €FO AKTHBHOCTb NO MeTOANKE, ONMCaHHOH BbILLe. 


Mockosckuit rocyfapcTBeHHbI yHHBepCHTeT Tocrynu0 
uv. M. B. Jlomonocosa 24 II 1961 


IIMTHPOBAHHAS JIATEPATYPA 


1¢.S. Marvell, N. Tarkéy, J. Am. Chem. Soc., 79, 6000 (1957). 
2B. B. Kopmax, E.C. Kponrays3 # Op., Burcokomouex. coex., 1, 1764 (1959). 
cp BK op ura x, iC. By Bato ripen cea, B.C. AptemosBa, BbIcoKomouleKk. 
coex., 2, 492 (1960). 4B. B. Kopurak, CB. Bunorpanzosna, Tame Dita 
H Uwe p. Bplcokomoulek. coey., 2, 498 (1960). ® B. B. Kopumak, B.. Guy Kop Onno teaavage 
B. E. Uleuua,  Bbicokomouek. coey., 2, 662 (1960). 8 AY Tl. A Sipe niin: 
B. B. Pons, E.T. Py xaa3e, Bbicokomonek. Coen, 2, 1557 (1960). (BAB Poms. 
JU. Hexpacos, A. Tl TepeuTbes, E. fT. Py xaa3e, Bpicokomonek. coen., 
coobu. Il, 3, Ne 44 (1961). A. T. TepeutTbes, BBY Poms.) Ee Ole viesmarnncnes 
Buicoxomowex. coeg., coodm. IIIf, 38, Ne 11 (1961). DUA (ia erpaear tivpnene 
ET. Pyxaage, B. B. Pons, IT. B. Ilauosa, BbpicokomomeK. Ccoey., coo6uy. IV, 
Se NO ee LOGIIy 
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Jloknaann Akanemun Hayk CCCP 
1961. Tom 138, Ne 6 


XHMH A 


A. A. TOJICTONATOBA wu akayemux A. A. BAJIAHJHH 


O 3AKOHOMEPHOCTSAX B KATAJIATHUECKUX CBOHCTBAX 
PEAKUX SEMEJIb 


Bauy Toro 4To 4uCTHIe peKHe 3eMIH B MOC eLHee Bpema cTaJIM JOCTYNHBI, 
BCTaeT BOMpoc 06 ucCeOBaHHH UX KaTaJIMTHYeCKHX CBOiIcTB. B TeOPeTHYCCKOM 
OTHOWeCHMM STOT BOMpOC HHTepeceH, B UACTHOCTH, MOTOMY, 4TO aHTaHHAbI Mpel- 
CTABIAIOT COOOM OONbMIOH pA, CocTosuMi u3 14 97eMeHTOR, pas M4 aOlluxca 


'T€M, 4TO NOCTeNeHHO yBeAMUMBaeTCH 4HCIO S1eKTPOHOB B Ux 4f-o6om0UKe. 


Kak W3BeCTHO, C H3MeCHEHHeM ATOMHOFO HOMepa CBOLICTBA PeLKOZCMCAbHBIX 9J1e- 
MeCHTOB H3MCHAIOTCA MO ABYM KpaHHUM THIIaM: HeMpepbIBHO (MOHOTOHHO) K me- 
puomzuuecku. Henpepbipnoe u3MeHeHHe MpOHCXOZUT NO BAMAHHeM yBeTHYeHHA 
sapAa Apa (pauyc MoHOR, UX TensOTa ruspaTalMn u Ap.), nepHoquyecKoe — 
BCJIeACTBMe OCOOOH ycToiuuBocTH KONpurypaunl u3 0; 7 u 14 j-sneKTpoHOB 


_(aHOMaJIbHaA BaJICHTHOCTb, ATOMHDbIM payMyc MeTa/JIOB, MaPHHTHBIi MOMeHT, 


okpacka u p.). B npakTwuecKOM OTHOWIeHHH BOMpoc HHTepeceH moTOMYy, 4TO 
B XMMMYECKOM MPOMbIIIJIeHHOCTH HCNOJb3OBaHHe PeAKUX 3€ME/Ib MpecTaBlAeTcs 
HanOoslee I9KOHOMHYHEIM HMCHHO B Ka¥eCTBe KaTaJIM3aTOpPOB. 

Jia mpexBpuucsenua (1) KaTasIMTH4YeCKOH AKTHBHOCTH BaxKHbIM CBOMCTBOM 
TBePAbIX Tel ABJIACTCA SHEPIHA HX CBA3El C pearHpyIOULMMH aTOMaMH OpraHu- 
wecKHxX MOvieky. Ilostomy HaMH OblJIO MOCcTaBsIeHO CHCTeMaTHYeCKOe onpese- 


 JleHve SHEP CBA3eH KMHeETHYeCKHM MeTOOM (7) LIA peKHX 3eMEJIb B pasBH- 


THe HalIMX HCCJIEMOBAHHH O 3aBHCHMOCTH KaTaJIMTHYeCKUX CBOHCTB 3JIEMe€HTOB 
OT UX MOJO*KeHHA B MepwosMyecKOl cucTemMe 3lemMeHTOB Menyeseesa (7, °°). 
B yka3aHHOM HalipaBJIeHHH NO HalWIHM pyKOBOcTBOM paOotamH: TOK 


‘LUu-toanp (La, Pr, Nd, Sm, Er), Tp Bu-can (Gd, Dy, Tu, Tb), JI. C. Pepex- 


ko (La, Pr, Sm, Ho, Er), K. A. Hyauukasa (Nd) u K. I. Tapapixosa (Gd). 

MeTOAuUKA DKCHeEPUMEHTA H NOMYYeHHHE pesyd b- 
TaTbH. II]pumMenadacb MeTOJHKa, IPHHATAA B HalleH Ma6opaTOpuN AIA uccae- 
JOBaHUA KMHETHKH PeTepOreHHO-KaTaJIMTHYeCKUX PeaKUM B MpOTOYHOM CHCTe- 
we (3, °). Bee KaTaiM3aTOpbl FOTOBHJIM OJHHM H TeM Ke CIOCOOOM, HCXOA M3 Ipo- 
[axKHbIX PeKUX 3eMeJIb, COfepxauyux Somee 99% oKucu. UckmouenHe Co- 
crapanaH Ho2Os (98,2% uucrorst) u Dy2Os (97,7% uncToTHI), IpHyem mpHMecu 
MpescTaBiAH coOol riaBHbIM OOpasoM Apyrve pelkue sem. OKUCH pacTBO- 
pxuueb B x. 4. HNOs, d 1,16 — 1,20 (20°), pasOaBnanuch AHCTHIMpOBaHHOU 
BOLO MO OOpasoBanna 30% pacTBopa a3s0THOKHCON comm. PHIpooKHch ocaxk- 
ylanacb 20% ammuaxkom pu 60°. IIpompiraa qeKaHTallvel THApOOKHCb BbICYIWIH- 
Baylacb np 120°, 3aTem mocTeneHHO HarpeBasacb Lo 550° B TOKe BOs{yXxXa B Te- 
uenuve 10 — 12 uac. qo NOMHOrO yAaIeHHA OKNCOB a3s0Ta MH Mapos Bomb. nA 
padotnr 6panu 7 — 12 r oKucH. 

Hal 3THMM KaTaiM3aTopaMH Oblla H3y¥eHa KHHETHKAa erHyporenusallan 
Pa3IM4HBIX yreBoLOpoLoR, a Takxe JeTHApOrenusalluy HW WeruAparTalluu CIMp- 
Tos. TloqpoOuple aHHble OyyT MpHBeAeHbI B OTICbHBIX CTATbAX; HeKOTOPbIe 
3 HUX OyOuIMKOBaHb!I (°, *). Hue IMpHBOAATCA PesyJIbTATbI MWA HanOoulee CH- 
CTEMATHYCCKH VCCeOBAHHBIX CJlyyaeB — JIA [erHporeHHsallnH TeTpaJMHa 
B HapTaluH, WWiA NeruAporenHsaluu HM AernApaTalMu usoMponMJoBoroO CiMpTa 
\COOTBETCTBEHHO B alleTOH HW MpomuJeH. KMHeTHKa STHX PeaKIMH uSydalach B 
‘ycnoBuax, OOecneyHBaION[HX MpoTekaHHe peaKIMH B KHHETHYCCKOU o61acTH 
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110 HyleBoMy TopAAKy, B TeMmepaTyPHOM nntepBasie 350— 450° jist HSOMpomnit- 
jloporo cnupta u 480 — 525° Aust TeTpasMna, Tasoo6pasnble H AHAKHE NPOyK- 
Tel PCAKUMH AHAMMSHPOBAIMCb xpomatorpacpH4ecKHM MH XHMH4eCKHM MeTOJ\aMH. 
TloGounple npoweccb! Obivid He3HadnTe/IbHbl. SKCHEPHMCHTAJIDHbIE JAHNbIC TO) 
unHauch ypaBHenuio Appenuyca, PesybTaTbl, NONYYEHHbIE JIA BEX HCCIE- 
JOBAHHbIX HAMM PpeAKHX SeMe/Ib, MpHBeAeHbl B rao. 1. Haiienuble 9nepriu 


Ta6Gauna ft 


Queprnv akTHBAHH & (KKaJ1/MOJIb) MH SHeprHy CAAsH 
Q (KKasl/MOub) AIA PCAKOSCMCJIbHBIX KaTaJH3aTOpOR 


uso-C,H,0H 
TlopxaKo- Katauusa- | Terpa- |, 


Bbili HOMep Trop JIHH, €& Q HK QcK Qo0K 
ayleMeHTa &: gy 
57 LaOs | 54,0 | 24,3 | 28,0] 47,5 | 17,2 | 64,9 
59 ProO3 54,6 | 45,2 | 27,4] 52,9 44.4 | 72,0 
60 NdgO, | 44,8 | 17,4 | 26,0 52,8 | 16,0 | 64,7 
62 SineO, | 42,9 | 20,8 | 26,0 | 54,8 | 18,8 | 80,8 
64 GdOs | 43,3 | 44,7 | 25,6 | 54,8 | 15,0 | 65,2 
66 Dys03 | 42,0 | 17,3 | 28,8 | 55,7 | 15,0 | 60,4 
67 Ho,03 | 38,4 | 12,8 | 24,7 57, dltG.Onll G2ie 
68 Er2O3 38,6 | 45,5 | 26,5 | 56,5 | 16,5 59,4 
69 Tu0, | 38,8 | 18,3 | 27,0] 54,9 | 48,0 | 57,4 
70 Ys,0, | 34,7 | 20,6 | 25,1 | 58,4 | 22,4 | 53,0 


AKTHBALMM JWist LerHApOreHHsalMU TeTPa/IMHa OOOSHAYEHDI Yepes e1, Ais Ae- 
PHAPOreHUsal\UM U3ONpONMNOBOrO CupTa — Hepes a M js Jeruaparannn W30- 
HIpOnMNOBOrO CHUpTa — Yepes Es. Sueprun caasn H, C uO ¢ Karasimsatopom K 
paccunTbIBAINCh TO (opmyviaM, 
BbITeKAIOULMM U3 MYJIbTHMJIeTHOH 
Teopun (*): 


Quix ="/3 (— #1—2ea-+- 2es) +-62,0, 


Qny Qcx =1/3(—e1-+ 2e2—2es) +-36,7, 

j Qox=!/s (3e1—2e2—2es) +-48,8. 
° (1) 

Tina onepruh cassn C—H, 

C—O u C—C ObivIn B3ATHI Lanne 

+0 B. H. Kongparpesa (°,°); 98,1; 


85,5 nu 110,8 KkKawJI. COOTBeETCTBEH-~ 


pee) + HO. 
[ in O6cyxMenune pe- 


So Qoy Orn oa 


3yabTaTOB, Mbt HaXxO,HM, 

} 5 TO [WIA PasJIHAHbIX peKOSeMEII b= 

| HbIX KaTaJIM3aTOpOB IHEPrHu CBS- 

3eli pearHpYIOULHX aATOMOB Qik, 

ug Qcx H Qox 3aMeTHO pasyiMuaior- 
ca MexKLYy coool. 

- pe. aS dp ne ae ee OxaspiBaeTca, 4TO SHeprHu 

he Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tu Yb or cBrsell Qu , Qcx ul Qox MpH- 

HawiekaT K 4HCly mepHoyue- 

Puc. 1. Que, Qox (8 KKaa) Hf (B fuarneronax CKHX *yHKWHH (CM, Bpuue). Ha- 

Bopa) Kak PyHKUMH Nn Omojaercn, ATO Q U38MeHAIOTCA 

napasWiebHO 9ppeKTHBHOMY Mar= 

HUTHOMY MOMeHTy Wt. B mocuelHeM, Kak W3BeCTHO, NepHOAH4eCKHe cpolicTBa 

PEAKOZEMEIDHLIX WICMCHTOB MPOABJAIOTCA ocobenHo sicHo. Jin Qu 9TOT Ma- 

paseI3M BUeH M3 pc. 1, Ha KOTOPOM MO OCH AOCILHCC OTVIOAKEHbI ATOMHDIC 

HOMepa PeAKOZEME/IDHBIX BIeMeHTOB, a MO OCH OpANHAT — 3HaVeHHA Qu 3 
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cnamu, Qow ceria oKasnipa- 
eTCA TOpPasio Honee “yaeTBH- 
—TCIbHbIM K pas/IMUHbIM NocToO- 
POHHUM BINAHMSIM, HEM One 
Qcx. Dy20s Brinanaet ua walt. 
WeHHOn saKOnNOMepHocTH, f0- 
BUMMOMY, BCNeCTBHe HAIN 
yuna 1,3% npumeceh (cM. BbI- 
me), Sneprun caasn Qch 4 
MeHAOTeA AaNTHOATHO LL (puc.2), 
O6patumca K namenennio 
SHeprun akTuBAIMH &, Onep- 
TuA aKTHBAILMN jerujporenn- 
Zan M3ONpPonMNOBOrO ChupTA 
£2 U3MENACTCA TePHOMAeCKH M 
antTuOaTHo pt, NoOLoOHO Qc 
(puc. 2), OjnaKko namenenne 
SHeprnn aKTHBAILNK jernjpo- 
—TeHHsalNK TeTpasinna #1 © H3- 
MeHeHHeM aTOMHOrO HOMepa 1 
 mpouexojutT nunaye, mpn6sn~ 
*WaACh K HeMpepHiIBHOMYy THY 
H USMeHAACL CUMOATHO, HANpH- 
mep, “oHHOMY paynycy rf (cM. 
puc. 3; sHaueHnA fF BAATHI WS 
(7° 1)), OQueprua  aKktunainn 
feruppataiunn cnupta &s Han~ 
6onee nocronnHa; Ona NocTe 


Hue AA Dy,O, nu Tu,O,, CM. 


ub 


WAW ML 


50 
46 
a 

Mi 
is a 
d- 


¥ 
f 


I 


i 1 4 aHauenna pW Ha cratDn (1°), Jit Qoe na6moqaeren anasornunan, 
i Hee “eTKAA SaKOHOMEPHOCTH, BOIMOMUO, PASOPOe TOUEK HPONeXOMNT OT- 
Toro, 4TO, KaK NOKASHIBAIOT TpelbiAyiiMe neenesonannA (“) © ApPyruMn OVne 


) 


Al] 
1 
Mh 
‘ ‘ 43 1) 
7 et 
Mh a 
«i! 
” 
hy 
‘ 1 y i 


Ue | 
La Ce Pe Nd 


Ae te th Wei oO tow 
Sn fu bd Th Dy Wo te Tu Yb lw 


Puc, 2. Qey (i KKAN), by (HH KKA/MONN) Mb (i Mate 
weTonax bopa) Kaw pynwinn 


4177 
Mh 


HL 
| 


al 110 


4106 


— 
\ 102 


ne 


fj AIO 
Dy ilo Fr ta Yb Ui 


Puc. 3. &% (wv KKan/momy) ur (H A) Kak tyke 


Warepecno nosontn Kk nowyuennbim pesydbTatam ( | 
CTOPOHbI, BosPuInAncTHO PeAKNX JEME/Ib KPHCTAIMIMIVETCA (1%) » enomuoh KyYOn~ 
yeckoh peuerKke D 5s, suehKka KoTOpon CosepmKnt 16 moweKya, 
wieTKA a (pe6po siementapnoro Kya) 
MexKaTOMHOMy pacctoannio Me — Me, Moi naxoinm, 410 HADJNOMACTCA NIPHOAKe 


ponopunonanen d 


nenuo yOupaer (or 28,1 Kran jin LayO, No 25,1 Kean in YDyOy, OTK MONE 
va6n. 1), 

Hatipenupie zaKkonomepnocrn noKaspinalot, WTO 9HeprHn CHAgeh (KoTOphLe 
BABUCAT OT INEKTPOHHON CTPYKTYPbI) ABMAIOTCA JIA KATANMGA HONG NEP BAH 


HhIMH CBOHCTHAMM, YemM SHeprHnn 
awkiupaunn, JlekerTsuntesibno, Bee 


tpn penMinnhl, One, Gow HW Oey 


4AKOHOMEPHO TEPHOAMYeCKH HSMC= 
HHOTCA WU ABHO CUMOATHD JIM 
ANTMOATHEE ONO UW TOW ME BesIMe 
UMHE , TOPLA KAK ta WIMEHACTCA 
HEPHOMMYECKH MW ANTHOATHO [, A 
#1 A 84 WSMEHAIOTCA Helpephi ano 
© HEKOTOPHIMH OTKNONCHHAMM, Ee~ 
in On Oonee Nepaninhim CHoh~ 
CTBOM ObLNO #, TO ObLNO Obl Weno 
HATHO, HoweMy, HANpHMep, pH 
JCTMAPOPeHASAlHn CHAPTA ta Wo 
MEHACTEH NEPHOMMNeCKH © HaMe. 
HEHHEM M1, ATIPH ANANOPMYHON pe 
AKUMA JEPMAPOTEHMSAINN TeTPAa- 
MHA #1 NOCTENCHHO MALAeT, 

TAKme CO eTpyKrypHon 


[lapamerp pe- 
HAMMEH DIEM Y 
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sKeHHad JIMHelinad 3aBHCHMOCTb MexKy IHeprMen. AKTHBAIMH AerHporenusa- 
WMH TeTpasHHa (£1) Ha peAKUX SEMJIAX crpyktypbiD 53 u Mx mapamMeTpom peuier- 
ku a (cm. puc. 4). Puc. 4 ananoruyen puc. | us (15), wuluOCTpHpyIoueMy JIM- 
HefHY!0 3ABHCHMOCTb IHEPrUH AKTHBALMM eruApOTeHH3allMH HSOMPOMHNOBOrO 
cnupta Ha Co, Ni, Cu, Pd, Ag, Pt or d. CuelyeT OTMeTHTb, 4TO Ha pu. | 
craTpu (1°) uuTepBasl H3MeHeHuA d Oompue (16%), 4emM JJIn peAKUX 3eMe/Ib Ha 
puc. 4 (9%). O6a cryyad OObACHAIOTCA MpPHHIMNOM COxpaHeHuA BaJIeHTHOTO 
yruia. 
3aKOHOMepHOcTH, ONMCaHHbIe B HAaCTOAMeH paOoTe, BaXKHbI He TOKO MIA 
XHMMM Pe€KO3CMEJIbHBIX IIEMCHTOB, MOCKOJIbKy KaTAaJIMTHYeCKMe CBOMCTBA M0- 
CJICHUX MaJlO H3Y4eHbI, HOH WIA TeOpuH 
KaTaiu3a. Bo-mepBbixX, — JIA MyJIbTH- 
wIeTHOH TeOpHu, TaK KaK CYLLeCTBOBa- 
HUe YKa3aHHbIX BbIIIe 3aKOHOMepHocTeH 
B Q MOMTBepKaeT MpaBHJIbHOCTh ee 
9HepreTH4eCKHX ypaBHeHHi (cp. ypaB- 
HeHHaA (1)) H OCHOBaHHOPO Ha 3TOM TeO- 
PHM MpHHIMMa COXpaHeHHA BaleHTHOTO 
yruia. Bo-BTopbix, — JIA IIeEKTPOHHOK 
TeCOPHU KaTasM3a, C NOSHIMH KOTOpOH 
| B JIMTepaType paccCMaTpHBaIMCb Cyllle- 
earn erm = RAP ae CTBYIOUNIMe paspO3HeHHble 9KCIepHMeH- 
TaJIbHble JaHHbIe O CBA3H Me*Ky KaTa- 
Puc. 4. €; (B KKan/Momb) Kak dbyHkuusa a JIH3OM (B WacTHOCTH BbICOKOTeMMepa- 
(B A) TYPHbIM M€XaHH3MOM 0 — /-lIpeBpalile- 
Hus He, He rOBOpA yxe O CFO HH3KO- 
TeMilepaTypHOM MeXaHH3Me) H MaPHUTHbIMH CBOMCTBAaMH JpyrHX, He pe/Kose- 
M@JIbHBIX 3JIeMeHTOB (1*1”), 

TloyyenHbie pe3yJIbTAaTbI MOKASbIBaIOT, ITO 9IeEKTPOHHAaA CTpyKTypa (B AaH- 
HOM culyuae rayOuHHOrO /-C10A )BJIMAeT Ha BHELIHHe BaJICHTHbIe 9/IeKTPOHbI (B 
JlaHHOM cuIy¥ae dvIeKTpoHbI 5d vu 6s”), H3MeCHAA OOYCJIOBIMBAeMOe MOCMeAHAMH 
XMMHYeCKOe CBOLCTBO 3JIEMeHTOB — 9HEPrHio CBA3H HX C ATOMAaMM pearupyto- 
IHX MOJIeKyJ. Takum o6pa30M, H3MeHeHHe IJIEKTPOHHOM CTpyKTYpbl, paccmaT- 
PHBaeMOl B IJIEKTPOHHOM TeEOpHH, BIMAeT Ha KaTaJIM3 IyTe€M H3MeHeCHHA JHEp- 
TH CBA8eH C KaTaH3aTOPOM, PpaCCMaATPHBaeMbIX B MYJIbTHMJIETHOH TeOpHH. 


WUnctutyT oprannueckoH XHMHH Tlocrynuuio 
um. H. JJ. 3emuucKxoro 10 III 1961 
Akajemun Hayk CCCP 


MocxoscKuii] rocyapcTBeHHbIli yHHBepCHTeT 
uM. M. B. Jlomonocosa 


HWMTMPOBAHHAA JIMTEPATYPA 


LA. A. Dad ann un, Mas. AH (CCeP) OXH. 11955562455 ean An Dealer aacians 
MKOX 381, 745) (1957). 2 Ae AY aavon aun er eee) (OnICr TsO) ne ONE Rana A COe Kae 
30, 1867, 1636 (1956). 4A. A. Toncronatosa, A. A. Banangun, IIpoomemp 
KMHETHKH H KaTamu3a, 10, 351 (1960), ® A.A. Ban aungun, B.A. Depano x 
NOB) AwA. Toa1crona Tos a, Mes, AH CCCP OX. 61960 mli/o leno emAC an One 
cTonatospa, A. A. Banangzun, KO@X,. 32, 1831 (1958). * A.A. Tonerona- 
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London, 1952, 2962. 
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Jloxaano Akanemun Hayr CCCP 
1961, Tom 138, Ni 6 


XHMH fl 


q 
\ 
. 


Yuen-Koppecnonjcnt AH CCCP P. X. PPENJWINHA, 9. M. BPAMHUHA 
mM akajyemuk A. H. HECMESAHOB 


CHHTE3 CMEWAHHbIX K JIEWUHEOBPA3HbIX 
UAKJIONEHTAAMEHWJIbHbIX COEIMHEHUM LMPKOHUS 


eal 


ape ee 


B HaCTOAIee BPeEMA U3 IMKJONEHTAMeHMIbHbIX COeCAMHeEHKH WLMpKONMA 
U3BecTHb! AMOpomuy (a TaKKe [UX NOP) AMUAKNONCHTAIMeHKUNpPKOHHA (', *) 
H AuxXNOpus-Ouc-meTusuK/ONenTalMennmunpKouna, (*), Irn coemmnenna no- 
WY4eHbI U3 TaslOreHujOB WAPKOHMA MH COOTBETCTBYIOUINX MAKMONeHTALMeCHHOB 
HaTpux. Mudpakpacuple cnektpbi 9TMX CoeMHeHMH ANANOPMUMbI COOTBETCTBYIO- 
HMM CHeKTPaM HeMTpPaJbHbIX OUC-UMKJONEHTAIMeHMIbHbIX COeMHeHMM, a TaK- 
me coveh cdeppuiuunna (CsHs)eFe*. Onn npueosxatca apropamn B Ka4ecTBe /10- 
Ka3aTeAbCTBA UX CIH/BuYeCOpAsHOK CTpyKTypbi. 

LU vkslonentavennibuble coesMHeHnA WAPKONHA, COepAAaULNe OMY WAKJO- 
fleHTaveHMIbHYyIO rpyrny, He onncanb. W3 coesunennh, cosepmaniux Ofno- 
BPeMeHHO KJlemmHeoOpasHy10 Tpyllly MU UNKMONeHTAIMCHKMIbHOe KObILO, H3BECT- 
HO Wb OHO — cocrapa (“): (C,;H,O,)C,H,CrBr. Jlia nero npeanomeno cre- 
lyiouee cTpoenne: 


To coesuHeHHe NoyyeHo c 3% BbIXOOM H3 WMKMONENTALMeHM/IMal Hu hOpOMH- 

a u TpvaueTusaleToOHaTa xpoma. 

B paspuTue wHalulero YCCesOBaHnA, NOCBALLEHHOrO OOMCHHbIM pe@dk- 
HAM KJeWHeOOpasHbIx COcIMHeEHMK  NepexOMNbIx MeTAJI/IOB (5-7), amy 
By4eHO B3aMMOselicTBHe UMKJONeHTAaIMeHKa HaTpHA C MXJOPKHOM [K- 
MeTuaueTonata WMpKOHHA. IIpu 9TOM SIOJJYYeCHO CMEINdAHHOG COC/IHHCHHE 
perapa: C;H,(C,H,O,),ZrCl. Dro me coesunenne OCOpasyercA MOUTH C KONIC 
[BCHHbIM BbIXOJOM TPM BIAMMOeHCTBUK JMXMOPK 1a AMUAKMONCHTALMCH HJ ~ 
OHUA C UB6bITKOM alleTHaleTOHa. TaKuMu KE HYTAMM MOJYYCHO COOTBETCTBY10~ 
fee coesqunenve, cosepxaniee CenzonjaueTonatubie rpyiiibi. Tlo-s4jumomy, 
TM peakiMa mMoryT ABUTECH OOUIMM YTeM CHHTC3A AHANOTHYHbIX CMe 
@HHBIX COeMHeEHM UMpKOHMA, COsepmKallNx Apyrve kNeUWIMeOOpasnple 
Dy MmbI. ; 

_ CyHTesvpoBaHHble HaMH COeMHeHAA MpelCTaB/AIOT co6ol GeciiweTHbie KpH- 
JWIMYeCKMe BeELIeECTBA, pacTBOpHMbIe B XJOpOtpopMe MPH KOMHATHOK TeMIIe 
ype, B Gen3one u TeTparuspoypane pw HarpeBannn, HepactBopHMble B 

Tposehuom abupe. [lo ceoiictBam OnK GAKSKH K AATANOWANbIM AAU KIONCH- 

MeHVIbHbIM COeMHeHHAM IMpKOHHA. 


To w3yyaemble KslemHeoOpasHble WHKONeHTAaMAe- 
O THMy OKTa{pH4eckux coeIMHeHHH WApKo- 
SKHOCTH OOpa30BaHHA IMC- H TpaHc-H30Mep- 


MoxHO IIpeMnOOKUTH, 4 
HMJIbHbIe COPMMHCHUA MOCTPOeHEI II 
HUA, H Tora CuleLyeT OKMLATb BOSMO 
HBIX COeMHeHUM TakOTO CTPOeCHHA. 


R | 


Visyuenbl 4.-K. CieKTpbl Moromenua * MOHOXJOpHaa TpualeTuaneToHaTa 
IMpKOHUA,  AMXJOpHa  AMLAKMONeHTAaLMeHHMMPKOHHA Wo CMeIIaHHOFo} 
MOHOXJOPHa MalleTHalleTOHATHMKONeHTAAMeH HJ p KOH. MonoxJlopuy} 
TpwalleTualeTOHAaTHMpKOHUA (mpH3sMa NaCl) xapakTepu3yeTcad WacTOTaMHy 
819, 938, 1015 — 1029, 1192, 1281 — 1300, 1356 — 1378, 1419, 1454, 1533, 
1564 cmt. J[uxsopuy AMMKIONeHTaIMeHMILMpKOHUA B TOM 2%e OOACTH Xa-} 
pakTepu3yeTcaA YacTOTaMH: 814 — 820, 842 — 854, 1016, 1438 cm). CmeuiaH 
Hoe COeMHHeHHe B YKa3aHHOMH OOsacTH xapakTepu3yeTCH WacTOTaMH: 806, 
934, 1020 — 1028, 1280, 1368 — 1378, 1458, 1530 — 1540, 1572 — 1584 cm™. 
TlomyuenHble CiekTpbl He MpoTHBOpeyaT CheaHHOMY TIPeMMOMORKEHHIO O CTPOe- 
HMM CMeuIaHHOrO CoesquHeHHA. 

Hamu pa3pa6oran mipocToii croco6 cuHTesa panee TpyYAHOMOCTYMHDIX juxJopy- 
JOB KslenHeOOpasHEIX COCMMHEHMA MMPKOHUA, ABMAIONMXCA MCXOAHPIMH Belle 
CTBAMM JIA MOJIYYCHHA BbIMeCOMMCAHHbIX CMeCINAHHbIX coeluHeHuin. Metox co 
CTOUT BO B3aUMOeliCTRUM YeTHIPEXXJOPHCTOFO WHPKOHHA C MOJIHBIMH KJIELIHE 
oOpasHbIMH COeAMHeHHAMM IMpKOHMA. PeakilMa MOxKeT ObITh OMcaHa CXeMOH 


R ; 
ACEO Ne 
HOY Ss es. CL PS ree 
RZ : RY Js 


IKenepuMeHTAAbHAA ZACTH 


| 


TWuxaopuda AMUWAKAONeCHTAARHECHAAUMPKONE A. Cun 
Te3 OCYLeCTBJICH MO MeTOLYy, OMMCaHHOMy JIA NO yaeHHA MOpoMua DMILAKJIO 
NeHTaMeHHJHpKOHUA (1, *), C HEKOTOPbIMH H3MCHCHUAMH, KOTOPBIe Nooo 
YIPOCTHTb BbIeeHHe MpOLyKTa WM MOBbICHTb BbIXOJ. Peakiiva tpoBeeHa, H 
xona u3 35 r (0,15 mows) ueTEIpeXxMOpucTOrO WMpKOHMA M UMKOMeHTA 


* 
Vi.-K. CMeKTpbl CHATH B CHeKTPasIbHO! jla6opatopuu MocKoscKoro YHHBepCHTeT 
Ji. A. Kasuuuunoii, KoTopoii mpHHocimM HCKpeHHioIn OlaroyapHocts. 
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MeHua HaTpua (nonyyennoro u3 7,0 Tr uatpua u 20,1 r (0,30 Moma) unK- 
AONeHTAaMMeHa) B cpese TeTparuypodypana (TI) npu KomuaTHodw Temmepatype 
'IpH mepememmpBanun B Tevenne 1,5 uaca. [locue oTronku pacTBopuTesa ocTaToK 
“SKCTparupoBan xsopotopMoM B TOKe XJOpucTOrO BoLOposa. SKCTpaKtT, cojlep- 
“Kall TMXOPU AMMWMKMONeHTAaMeHHMpKOHHA C OO/bINMM KOJIM4eCTBOM 
YepHoO CMoOOOOpasHo MpuMecH, Ob HarpeT C AKTHBUPOBAHHBIM YIvIeM HM OT- 
@UJbTpOBAaH; OT (buMbTpPaTa OTOFHAHA OOVIbINAA UACTH PaCTBOPHTeIA, BbINABLIMM 
“OeCIBETHBIM OCaOK MpOMBIT MeTPOJICHHbIM HM CepHbIM 2c*pupOM, Bec Cyxoro Mpo- 
wyxta 4,ir. Ilosropnpimu sKcTpakUMAMH NosyyeHo ene 25 r BemecTBa. OOM 
‘Bec 29,1 r (66% or Teopun). IIpodyKT naaputcsa npu 243 — 244° c pasmoxe- 
-HveM. 


Hatineno %: C 41,53; 41,40; H 3,54; 3,34; Zr 34,08; 31,45 Cl 24,47; 24,57 
(C3H;)2ZrCz. BrruucmeHo %: C 41,07; H 3,69; Zr 3h 22° Cl 24,03 
‘Tlepexpuctanmusopannoe u3 OeH30/1a BellecTBO mulaBuTca mpu 244,5 — 245°. 
‘Jlur. wanusie (8): T. nu. 232°. Hafimeno %: C 41,32; H 3,64; Zr 31,44; Cl 23,95. 
‘Mou. Bec: Haiimeno 282,9 (kpuockonuyecku B OeH3oue), (CsHs)2ZrCle Bbriucute- 
Ho 292,2. 


MoHOXUOpHA AHaveTHAANETOHATHUKAONeCHTALUNe 
HHUAMHPKOHAHA. 


A W3 Auxnopuda AHUMKNONeCHTAAHECHUAMAPKOHA GA. 
PacTBop JuXJOpusa AMUMKoneHTanMenuupKonHa (4,9 Fr) B 50 Mu alleTHJiatle- 
ToHa Obl HarpeT B TeveHne 2 uac. npx 70 — 80° wnoHMKeHHOM JaBreHuH. Bo 
BPCMA PeaKIMM OTTOHAMUCh JeTyAMe NpOLyKTEI. PacTBop ynapeH B Bakyyme Lo 
TOJIOBUHLI MepBoHatabHoro OGbema. IlowyueHHbI ocasoK OTPUAbTpOBaH, 
JIPOMbIT TMeTpOJeHHEIM SPHpOM M BBICYUIeH TOKOM Cyxoro BOSyxa. Tlomyueno 
6,2 r GecuBeTHOro KpucTaM4eckoro nopomiKa (95% OT Teopun). [lepexpuctau- 
JIM30BaHHbIi U3 CeH30Na NPOMyKT WMaBUTCA Tak %Ke, Kak M JO MepeKpMCTaJI- 
3aunuu upu 188—190° c pasjowKeHHeM 

Hatigeno %: C 46,22; 46,28; H 5,09; 4,80; Zr 23,72; 23,68; Cl 9,15; 9,39 

(C;H,O)2C;H;ZrCl. Brruncueno %: C 46,18; i 4; 915 Zr 23,40; Cl 9,09 
| Mon. sec: Haiimeno 387 (B Gen3one), (CsHs)(CsH,O2)2ZrCl, BpraucseHo 389,9. 
‘MosekyJsApHbIii Bec onpeyeseH MO MeTOANKE, MOSBOJAIOMIEM IpHMeHATb MeTOL 
| KPHOCKONMM JJId ACCOMMMPOBaHHbIX aJ/IKOKCHJIbHBIX COeIMHEHHH MeTAJIJIOB (°). 
| Bee aukiopusa AHALETHAAWeTOH ATH Pp KONE 4. 
|\Cunre3s JMXMOpuya MalleTHaleTOHATUMPKOHHA OCYHIECTBJIEH KaK ONHCAHO 
| umxKe, 6e3 BbIeIeHHA MpOyKTa U3 peaKILMOHHOM CMECH. K pacTBopy, comep2ka- 
memy 7,2 r (0,02 mow) quxsopusa, B 80 ma TeTparuqpobypana mpHOaBseHo 
9KBUMOJICKYJAPHOe KOJIMYECTBO MK JONCHTAMMeHH a HaTPHA B 10-muI Terparun- 
poypana. Peakwua mpopeseHa B armociepe a30Ta, MpH KOMHATHOM TeMIe- 
patype, mepemenimBanne TIpOMOJK AOC 9 waca. Bumasurni ocazok NaCl ot- 
UA_LTPOBAaH, OT (PUILTpaTa OTOFHAH PacTBOPHTe/Ib, OCTATOK llepeKpHCTaJIM30- 
pan u3 6eH302a, nomyueno 2,2 r (28% oT TeOpHM) MOHOXJOpua WMalleTusalle- 
TOHATA ILMKJIONeCHTAIHeHUIMMpKOHHA, T. MJ. 188 — 190° c pa3ioxeHHeM. CMe- 
waHHad mpo6a c OOpasiloM, NO/yHeHHbIM B mpelbylynem onbire (A), He mOKa- 
BbIBaeT JlelpeccHu TemilepaTypbl HaBJIeHHA. Hafigeno %: C 46,28; H 5,14; 
Zr 23,22. BemectBo ycTou4nBo B aTmociepe cyxoro BosAyxa, TPH HarpeBaHHu 
| ¢ M3O6bITKOM BOJIbI MeJWICHHO pasuiaraeTcs. 

Mouoxaopuae f#UOCHSOHAALCTOHATILAM KT OT CHT a - 
MUCHHAMMPKOHAH A. Beusoububiit pactsop 1,0 r (0,003 MOA) DHXJIO- 
pula TMIUMKONeHTaHeHHJIMAMpKOHUA 1,1 r (0,006 mous) OeH30HsaleTOHAa 
Harpesamu mpu 95 — 100° u NOHW2KeHHOM aBJIeHHH B TedeHHe 15 uac., MHO- 
ToKpaTHO 1oOaBAA GeH301, LO UCIesHOBCHHA cylelOB HOHOB XJIOpa B OTTOHE. 
PacTBoputesb OTOrHaH, CyXOM OCTATOK MepeKpUCTaIM30BanK U3 CMeCH 6eH301a 
M neTposelinoro spupa (3 : 2). MepekpucTaIM30BaHHbI MpOAyKT BeCHT Loah 


(69% ot Teopuu). Ilocie Bropou MepeKPHCTaIH3alun U3 6eH30N1a T. I. 
t 
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184 — 185,5°, c pasioxennem. ITpoxykt THaTeIbHO BbICyINeH Tp 1 mm u 80°. 


Haiineno %: C 58,47; 58,58; H 4,'1h; 4,42; Zr 17,92; 17,67; Cl 6,58; 6,59 
(CyoHyO»)2C,H,ZrCl. Boiuucneno %: C 58,38; H 4,51; Ze Vis Cl 6,90 

Tuxaopua muaneTHAANLeCTOHATHNUPKOHA A. Pace 
TBOPbI TeTPaalleTHJAlLeTON ATM p KON MA (4,87 r; 0,01 mows) B 80 Ma Terparupo- 
cbypana HM YeTbIPeXXJOPHCTOFOMMpKONH A (2,33 r; 0,01 moms) B14 Ma TerparHit 
poypana cJIMTbI BMecTe. PeakuMOHHyIo CMeCb TepeMeliMBasM TPH AO 
2 uaca, 3aTeM paCTBOPUTeb Obl OTOPHAH, OCTATOK NepeKPHCTAaJWIMSOBaH 
u3 CMecH TeTparnApopypana u cepHoro appa. I]pH 9TOM BbINakaeT MaCO, KO- 
TOpOe KPHCTAWIM3yeTCA MPH OXMAKKCHHM LO — 40°, Bec KpuctamioB 3 Fr 
(38% or Teopun), T. ma. 68 — 70° ¢ pasjoxKeHnem. Kpucrasibl pu Ccymke 
6picTpo cmoKaloT. AnaJIM3HpOBaH MpOAyKT, BbICYINCHHbIM pH | MM B TeveHHe 
1,5 uaca npn 40°. 


Hatigeno %: C 36,67; 86,49; 15,17; 5,13; Zr 22,30; Ba.67; Cld7jdd, tt yer 
[(CyH,O,) oZrCly]2C,4H,O. Boiuneneno %: © 86,85; He 4,58; Zr 23,02; Cl 17,90 


BeuecTBO BeCbMa THPpOCKONMYHO U JlIerKO THApOJH3yeTCA. 
Tuxnmopuk AnOeHZs0NMAMeTOHATHUPKOHH A. Onbit 
npowelen aHavlorH4Ho mpeybllyuremy. M3 1,84 r (0,0025 mous) TerpaGen30nviane- f 
ToHaTUMpKOHHA rouy4eno 1,80 r (68% oT Teopuu) AHxX/OpHsa JWHOeH3OMALLe- 
ToHaTUMpKoHHA. BemecrBo npelcranviner CoOo GectpeTHble KPUCTadVIbI, MJ1a- 
BALLMeCH B BallaAHHOM Kanuiape npH 116 — 119°; sarem oOpasopaBuiniica 
pacnlaB 8aTBepeBaeT M IPH LaJIbHeHMIeM HarpeBaHHH MMaBUTCA PH 228 —230° 
c pasioxennem. Toce nepeKpucTasiM3alnu M3 TeTparnjpodypana nouy4er- 
Hoe coeMHeHHe BeeT CeOA TPH HarpeBaHHH B 3anaAtHHOM KariHJWIApe aHaJio~ 
rH4HO HerepeKpHCTaWIH30BaHHOMy TpokyKry, T. Md. 231 — 234° ¢ passmoxKe- 
Huem. JIuT. qaHnHble (1°): T. na. 232 — 234”. 
Hatineno %;  C 51,87; 54,24; H 4,94; 4,77; Zr 16,02; 16,78; Cl 12,48: 12,74 
(CypH,O.)2ZrC1,C,H,O. Botuncneno %: C 51,82; H 4,70; Zr 16,40; Gyrteire 
Harpesanne storo BemectBa mpu 80 — 115° uv | Mm B TeyenHe 2 4ac. MpHBeJIO 
K MOUTH MOJHOMY OCBOGO*KLeHHIO OT TeTparnApodypana. 


Hatigeno %: C 50,86; H 4,04; Zr 18,78 
(Cy H,O,),ZrClp. Buruncuieno %: C 49,57; H 3,74; Zr 18,84 


Vucrury? 9svleMentoopranvueckux coe nHennit Tlocrymnio 
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PHSHYECKAA XHMH ff 
b. TM. BEPHHE, axanemnx M. M. YBAHHH uw B. B. CEPIMHCKHM 
H3OCTEPbI AJICOPBLLMKH B NOTEHUMAJIbBHOW TEOPHH 


XOPOWMO U3BECTHO, 4YTO HZOCTePb! afcopOuMH, T. ec. KPHBbIe, BbIPaxKatomine 
3a4BMCMMOCTb PpaBHOBeCHOrO [laBJIeHHA OT TeMMepaTypbl MPH MOCTOAHHOM BewH- 
“une acopOuun, B KoopsMnatax 1/7, lg p OObl4MHO yoBJeTBOpUTebHO anmpoK- 
CHMMPYIOTCA TPAMbIMM JIMHHAMMK B Ooulee WIM MeHee IMpOKOK TemnepaTypHoK 
o6mactH. B kKayecTBe pumMepa JlocTaTOuHO yKa3aTb XOTA Obl Ha HeCKOJIbKO 
pador (*-*), B KOTOpbIxX MpuBeseHbI CemeticTBa JIMHeMHbIX MBZ0CTep acopOmun 
JIA pAa BEWECTB Ha pa3JIMUHbIX aflcopOenTax. Bo Bcex cJly4aAx, Kora B He- 
KOTOpOM HHTepBaiie TemMepatyp CcocToAHHe afcopOupoBaHHoro BellecTBa He 
USMeHACTCA, U30CTepbl acopOuMH OCTalOoTCA B 9TOM MHTepBasle MpakTH4YeckH 
auHenubimu. M3n0m Ha u3octTepe WIM Oovlee MlaBHOe U3MeHeHHe ee HaKJIOHA 
B CpaBHUTeJIbHO y3KOK OO/IaCTH TemMepaTyp XapakTepu3yeT noABJeHHe (paso- 
BOrO lipeBpallleHiA B acOpOn“pOBaHHOM BeulecTBe. Takum OOpasom, NpHOJIM2KeH- 
HYIO JIMHEMHOCTh u30CTep ajfcopOlMu B OO/IACTH CYyILeCTBOBAHHA O/HOPOHOK 
‘aCOpOUMOHHOK (pasbl MOXAKHO PaCCMATPHBATh KaK JKCHEPHMeHTAMbHbIN CakT 
iBecbMa OOmero 3Ha4eHHA. IIpu u3sy4eHuu ajcopOuMoHHOrO paBHoBecuA OObIMHO 
M3Mep AIOT 3ABHCHMOCTh AJCOPOMMH OT aBJICHUA MPH MOCTOAHHOM TemMepatype, 
T. e. uz0Tepmy ajicopOuun. HenocpelcTBeHHoe SKCIIepHMeHTaJIbHOe H3MepeHHe 
M30cTep aCOpOMMN HayaJIN MpPOBOMTh B OTCbHbIX CY4aAX JIMMMb B MOCJe/L- 
Hee Bpema (*, °). B HeKOTOpbIX OTHOMeHNAX H30CTepa aLCOpOUMH ABMAeTCA Oowee 
BaxKHOU XapaKTepHCTHKOK aCOpOMMOHHOFO paBHOBeCHA MO CpaBHeHHIO C Tpa- 
JMIMOHHOK M30TeEpMON, TAK Kak OHA MO3BOUIAeT ONPeLeMATh LUdpepenun as bHbIe 
TenoTy HM SHTpOrMiO agcopOunn. Ha6mosaeman Ha onbite NpMONMAKeHHAaA JIM- 
H€MHOCTb H30CTep HE ABIACTCH OYCBULHbIM CJIC}CTBHCM OCHOBHDIX MpeCTaBuJe- 
Hu Teopui cusnueckor ajicopOunu. Han6ojlee u3BecTHbIe ypaBHeHHA M30TepM 
ACOpOMMM WIM He COep2KaT B ABHOM Be 34BACHMOCTH NapaMeTPOB ypaBHeHHs 
or 7, WIM %Ke MpPUBOAAT K C/IOWKHOK TeMiepaTyPHOM 3aBUCHMOCTH MaBJIeHHA P 
or T np a = const, 43 KOTOpOii B OOmleM Cly4ae He BbITeKaCT JIMHCMHOCTh H30- 
orep. UckO4eHHeM ABMACTCH NOTCHILMaIbHaA TEOPHA, B MPHHILAIe MOSBOJIsI0- 
Wad TO XapakTepHcTHYeCKOH KPHBOM HaMTH 3a4BHCHMOCTh ajlcopOuMH OT TeM- 
JepaTypbl M MOcTpouTb u3ocTepbl ajcopOuMH. OHaKO LO CHX MOP BOLpPoc O (pop- 
ve STHX M30CTep He Opi paccmoTpeH. Hue MbI BbIACHHM YCJIOBHA, TIP co6JI10- 
€HHMM KOTOPbIX JIMHEHHOCTh M30CTep ABJIAeTCA CJICACTBHCM NOTCH aI bHOK 
reopHu. 
| Kak u3BecTHO, pa3BHTHe NOTeHIMa/IbHOH TeOPHH B pa6otax (°, 7) mo3sBO/IM 0 
IONY4UTh TepMuYeCKHe ypaBHeHHA COPOUMK apoB AIA AByX CTPyKTYPHbIxX TH- 
10B cop6eHToOB, lalouve ABHYIO 3ABUCHMOCTL ajlcopOuMu oT TemnepatypbI. Pac- 
MOTPHM CnepBa ypaBHeHue AIA acopOeHToB l-ro cTpykTypHoro Tuma: 


a = (W,/v) exp [— (BT? /B°) lg” (ps/p)I; (1) 
s koTopom Wo u B — KOHCTAHTbI, XapakTepU3yIOULHe ajcopG6eHT, a VU, Ps U B— 
‘OOTBETCTBEHHO MOJIbHbILt OODeM ajicopOaTa, aBsIeHHe ero HaCbIIeHHOrO Mapa 
{ KoapdunventT adpunnocTu XapakTepHCTH4eCKO KPHBOK, MpHOsMAKeHHO Bbl- 
JaKAeMBIM OTHOMeHKeM MapaxopoB ajlcopOaTa M CTaHapTHOrO BellkecTBa ye 
Ypapneumo (1) MoxKHO MpHsaTb ciesyloulyio copy: 


; In p = Inp,— 2,30 BB~ [In (W,/av)]"*-1/T, (2) 


KoTOpasd pu a = const npeacTaBader co6oli ypaBHeHve usocTepbl aylcopOmuHn 
p Koopiunatax 1/7, In p, mpHuem V paccmMaTpuB2eTca Kak dynkuna 7. B coot- 
BeETCTBHH C OOLIMpHbIM (bakTHUeCKHM MaTepHaJIOM OyeM HCXOAUTh U3 NpeMo- 
JOKCHUA, UTO B OoJlee WIM MeHee WHPOKOM TemmepaTyPHOM WHTepBasie CKPBI- 
TyIO TemuoTy HcMapeHuA A Bcerda MOAKHO CUHTaTb MOCTOAHHOHM, T. e. 


4 = Rdlnp,/d(1/T) = const, (3) 


HW, CJlIElOBaTeJIbHO. 


Inp= —(A/R)-1/T + Cs. (4) 
Tiudepenuupya ypaBHenue (2) no 1/T npn a= const, nony4un: 
Aidan ey Me) Wo Vande, 
= —R (SER), = + 2,808RB sep | (Ia) Ieee nett 


re uepes Q o6osHayena Auddepenunanbnad wsocTepuuecKkasd TemloTa ancopo- 
uuu. Hatinem Buy dbynKuuu v (7), pH KoTopom Q = const H, CJleOBaTeJIbHO, 
w3octepa (2) WMHeliHa, T. e. BbIPaxKaeTcA ypaBHeHHeM tuna (4). U3 ypapuenns (5)} 
oueBuLHO, 4TO mpu ycsoBun (3) Q 6yeT MOCTOAHHO, eC/IM pH a = const} 


(In (W,/av)}-1/T=K/T+D 
WJ 

F,(T) = [In (W,/av)]!*= [In (Om / 0)" = K + DT. (6) 

BenencTBue 38TOroO 


Inv =Inum—(K + DT)’, (7)f 
rie K uD ne 3aBucat oT T, a Um = Wo/a. Bennunna U, WpekcTaBAAeT co6oit TO 
HanOosbuiee 3HAYCHHE MOJbHOrO OObeMa V acOpOHpPOBAaHHOTO BEIlecTBa, mp} 
KOTOPOM JIA AHHOH M3OCTepbl SanOJHACTCA BECb oObeM acopOUMOHHOrO Mpo- 
cTpaHcTBa IIpH HeKOTOpOH TemmepaType Tm. OURBULHO, YTO MOJCTAHOBKA STO 
BbIPakeHsA In VU B ypaBHeHHe (2) naeT WMHeHyIo cbopmy H3OCTepbl THA ypaB- 
nenua (4). M3 ypaBHenus (7) culelyeT, YTO AWA TOUHOTO BbINOJHeEHHA YCIOBUA 
smHeliHocTH M30cTepb! (6) MOJIbHBIH OObeM BellecTBa B ajlcopOupOBaHHOM cocTos-} 
HUM WOWKeH ObITh CPyHKWMen TemiepaTypbl Bua 

Inv =:m-+oT +cT?, (8 
rie > 0 wc<_0. 
O6HIUHO JIA HOPMAIbHOM OObeEMHON Casbl BellecTBa MOJIbHbIM OObeEM YOB- 
JIETBOPUTEIbHO ANMpOKCHMUpyeTCA BbIpaKeHHeM (8), HO He Cc OTPHILaTeJIbHbIM, 
4a C TOJIOKUTeIbHbIM 3HAUeHHeEM KOSPPHIUMEHTA C. Orcioa cuelyeT, YTO NP 
oycTaHoBKe W3 ypaBHenus (8) Jit HOpMasbHOl OObeMHOM (pasbi (pu c > 0 
gnauenua In v B ypaBHenue (2) u3ocTepbl OyAyT HECKOMbKO OTKJOHATHCA OT JH 
Helinoctu (OCOOeCHHO BOIH3H Typ). OMHAKO pacueThl, MpOBeeHHbIe HAMM, Harpy 
Mep, JJia u30cTep acopOuuN SeH30a Ha aKTHBHOM yrvie MO ypaBHeHHIO (2) 
TOKa3aJIv, UTO 3TH OTKJIOHEHUA [axe B HHTepBase 0 — 170° sce elle HeBeJIHK 
Vi V30CTEPhI OCTAIOTCA MpaKTHYeCKH AMHEHHBIMHU. CuleLyeT OTMETHT, UTO BBEACH 
Had B paoote (8) mHHelHad 3aBHCHMOCTb OObeMa ajcopONpOBaHHOrO BeLLeCTB 
o* of T MEKAY Tun H Typ MOKET ObITb ANMpOKCHMHpOBaHa ypaBHCHHeM (8 
c Koaxppuunertom c <0, u nosTomy noycTaHoBKa In v" B ypaBHeHHe (2) ¢ xopo- 
INMM TIpHOMKEHHEM JlOJDKHAa IPHBOLMTS K JIMHeHHbIM H30cTepaM, axe IPH TEM: 
mlepaTypax, OM3KUX K Tp. 
B 6ouee y3KoM uHTepBaue T (He OFeHb OM3KOM K T xp) HA MHOTHX BeIILECTE 
KBapaTHUHblli WieH B BLIpPaxeHun (8) Mas (OCOGeHHO B OONACTH CYILeCTBOBAHHS 
TBeEpOli (basbl), H UM MOxHO peHeOpeyb. IIpH sTOM yCOBHU 


Inv=m-+atT, (9) 
VW, CleOBATeIbHO, HCTHHHEIM KOSPPMUHEHT paciMpeHHA & MOCTOAHCH. 
irae 
0 == const. (10) 
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TIpopenennpie HaMM BbIMMCCHHA [JIA PAfa YaCTHBIX ClyuaeB (HanpHMep 
JA akcopOunu akaHos oT Ca 0 Cs Ha WeOMHTAX 0 aHHbIM padorsi ()) nloKa- 
_SbIBaIOT, YTO MPU MocTaHoBKe In v u3 ypaBHenusa (9) B BbIpaxkenue (6) u npH 
‘AanbHelimem pasioxKenun novlyseHHOoHK @yHKuun Fi(7) B pay no crenenam T 
“MOXKHO C XOPOMIeH CTEMCHbIO TOUHOCTH OFpaHM4MTbCA WIeHOM, Coxep»xKaulumM T 
'B TlepBow cTenenu. Ilostomy, eciH B 3aaHHOM HHTepBasle Temmepatyp In v 
‘MOKHO TpelCTaBuTh ypaBHenuem (9), TO Fi yMoBseTBOpHTebHO allmpokcuMu- 
pyeTca JIMHeH HOM yHkuven T, u, culeloBaTeJIbHO, u3ocTepa (2) OymeT npHOsn- 
2KeEHHO JIMHeHHA. 
PaccMOTpuM Tellepb TepMH4eCKOe YPaBHeHHe NOTEHIMAaIbHOM Teopuu acopo- 
IMM [ia alcopOeHToB 2-TO CTpykKTypHoro Tuma (“): 


a = (W,'/v) exp [— (AT /8) lg (ps/p)1, (11) 


Toe W,u A — He 3aBMcHiMe OT TeMMepaTypbl KOHCTAHTHI, XapakTepH3yroniMe 
-ajcop6eHT, a v, 8 M ps HMeIOT TOT 2Ke CMBIC, YTO H B YpaBHeHHH (1). Tlono6no 
TIpeAbILyUeMy,’ ANA NOMyYeHHA ypaBHeHUA MBOCTepbI allcop6lvu JocTaTouHo 
‘pelulHTbh ypaBHeHne (11) orHocuTesbHo In p npu a = const: 


DEC ae ke tt 2) 


; : lip == In.) 


ByleM Mo-lpexKHeMy C4MTaTb, YTO B 3a,aHHOM MHTepBaJle TemMepaTyp Co- 
OmrofaeTca ycnoBue (3), T. e. A = const. IIpH sTOM ycnoBHM ypaBHEHHe H30- 
ctepbi (12) 6ymeT wMHeHHO u, CesoBaTebHO, TemuoTa aycop6uun Q = const, 


‘ecm F2(T) = In (W,/av) Oyner auneituot cbyHKumeli Temnepatyppl. Ecru Boc- 
MOJIbSOBaTBCA ypaBHeHuem (9) Quist 3aBHcHMOCTH Vv OT 7’, TO MbI NOMyaMM: 


WV, Wi, 
F(T) = In— = In Sm ol = la=0l. (13) 


Tlogzetapaaa F2 B ypaBuenne (12), Mbl, O4eBHAHO, MOJyyHuM CTporo JiMHeHHOe 
ypaBHeHwe u30CcTephl Tua BbIpaxkenua (4). 

Takum O6pasom, ecJIM B TaHHOM HHTepBasle TEMNepaTyP BbINOMHAIOTCA YCIO- 
Bua 


A= const, a= alae /d? = const, (14) 


T. €. CKpbiITad TemsloTa HclapeHuaA M MCTHHHBIM KOsPuUHeHT pacuiMpeHHA aj- 
copOaTa MOCTOSHHEI, TO B 9TOM TIpHOMKeHHM, Kak ANA ajicop6eHTOB 
| l-ro crpykKTypHoro Tuna (ypaBHeHHe (1)), Tak WM Ama ancopOeHTOB 2-ro CTpyK- 
TypHoro Tuna (ypaBHeHue (11)) Msoctepbi alcop6lvH JIMHeMHbI HM Ms0CTe- 
puueckHe TeMNOTH acopOlMH MOCTOAHHEI. OrKsIOHeHMA OT WHHeHHOCTH In v 
B ypapueHun (8) mpH c > O JouDKHEI B o60MX Cy4"aAx IIpHBOAMTb K HeKOTO- 
PpoMy UCKPHBJIeHHIO H30CTep B LIHPpOKOM MHTepBasle TeMlepatyp. 
Ecam B paccMaTpuBaemou oOulacTH TemMilepaTyp coOmofaioTcA yCJOBHA 

. w= const, Q =const,’ (15): 
TO jerKO 1OKa3aTb, UTO BAOub UZOCTepbI a = const mucddbepenivaibHad SHTPO- 
Tusa agcopOmun noctosnya. JleiicTBHTebHO, HallHqleM iA aflcopOlMoHHOrO 


papHoBecusat ypaBneHue [u66ca — Tempmrovipla 
g=Q—h=e—TAS =e —T (08 /OT)a, (16) 


Tle © — cBo6osHasd 2Heprua ancopouun, a AS — juccbepeniuaibHad SHTPOMHA 
aicopOuuu. Ecuu B KavecTBe CTaHAapTHOrO COCTOAHHA BbIOpaHa MKUKOCTH 


iipu Temmepatype 7, TO 


e = RT \n(ps/)- (17) 
42375, 


B To *e BpeMA 
AS = (0€ [OT )a. (18) 


Tluddbepenuupys ypaBHeHnve (16) no T npa yenosun (15) uw IpHHuMasx BO 
BHuMaHHe (18), NouJyaHM: 


(02e / OT?)q = (OAS / OT)a = 0, 


oTkyya culelyeT, 4TO mpH a = const audbepentuaibHan sHTponua AS = 
— const. OTMeTHM, 4TO aHaJlOrHUHBI pesybTaT Obit nomyueH B paooTe (’) 
IIpH BbIOOpe B Ka¥eCTBe CTAaHapTHOFO COCTOAHUA ra3oBol (Pasbl pH TaBseHuu 
B 1 atm. B sToii paGoTe np H3yyeHHM alcopOuHH yrseBOLOpOAOB Ha CHHTeTH- 
yeCKOM LeOsIUTe—(owKasuTe [LIA BCEX H8YYCHHBIX BeULeCTB ObLIM Hal eHbl MOCTOAH- 
wpe 3Hauenua AS Bylomb suHeiiHEIx u3octep. IlofoOHO sTOMy NOCTOAHHBIe 3Ha- 
uenua AS plomb JMHelinbIx w30cTep aycopOuuu COz Ha cHuIMKareve OblIH 110- 
IyYeHb! HAMM TIpH OOpadoTKe S9KCMePUMeHTAMbHBIX MaHHbIX padotet (°). 

Takum 06pa30M, eC/IH B H€KOTOpOM MHTepBasle TemilepaTyp OMHOBPeMeHHO 
i = const uw Q = const HM eCIH gq = Q—A = const, TO BAO/b U30CTepbI aj- 
cop6uHH uddepeniimaibHad SHTPOMMA aCOpOWMH OCTaeTCA TMOCTOAHHOH He- | 
4aBHCHMO OT UaCTHOFO BUa ypaBHeHHA M30CTepbl acopOuHH. CeqOBaTeJIb- 
HO, JIMHeliHbIe M30CTepbl alCopOlMu  XapaKTepH3YIOTCA OJHOBPeCMCHHBIM TO0- Ff 
CTOAHCTBOM LucbepeHiMabHol TemOTH HM AMdpepeHWHalbHO SHTPOMMM al- F 
cop6unn. Ha ocHOBaHHM M3/10%KeCHHOTO MOXKHO YTBEP%KaTb, YTO B yKaSaHHOM 
TIpHOJWKEHHU JIMHEMHOCTb M30CTep H MOCTOAHCTBO BeJIM4HH Qu AS Bonn f 
W30CTep AB/IAIOTCA CJIeMCTBHEM OCHOBHBIX ypaBHeHHlt (1) u (11) norenumase- | 
HOH Teopuu acopOmHH. 


VucrutyT du3svueckow XHMHH Tlocrymuso 
Axajemun HayK CCCP 22 III 1961 
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- Horaagm Axagqemun nayx CCCP 
bs 1961. Tom 138, Ne 6 


PHSHTECKAA XHMHA 


3. A. MASHHYEHKO, B. B. JAMACKUH u 3. A. HOOA 


BJIMAHWE KATHOHOB LIEJIONHbIX METAJIJIOB 
HA HEPEHATIPSDKEHHE BOJOPOJA HA PTYTH B KUCJIbIX 
PACTBOPAX 


(ITpedcmaeneno axademuxom A. H. ®pymckuneim 8 IT 1961) 


5 ViccleqopaHve 3aBHCHMOCTH BeJIMYHHEI CEMKOCTH ABOMHOTO 3ueKTpHyecKoro 
COA OT MPHPOAb! KATHOHOB UleOUHbIX MeTaJIOB (*,) yKasbIBaeT HA HEKOTOPy10 
CBEPXSKBUBAJICHTHY!O acOpOlMio KaTHOHOB OoubUIero payuyca Ha MOBepx- 
/HOCTH PTYTHOPO S/eKTPOAa. OTOT BLIBOM HAXOJHTCA B COPMAaCHH C BJIMAHHeM Ka- 
‘THOHOB Ha KMHeETHKYy 9JIEKTpOXMMMYeCKHX poueccos (**). Mutepecuo G6pi0 
W3YUHTb BJIMAHHe KATHOHOB UIeJIOUHbIX MeTAIJIOB Ha KATOMHOe BbIeeHHe BO- 
oposa Ha pTYTH, TeopuA KOTOpOrO paspaOoTaHa HavOosee NOHO. 

Hamm Opiio U3MepeHO TMepeHanpAxKeHHe BOJOpOLa Y Ha KallebHOM pTYTHOM 
‘aJIeKTpoOse B CjleLyrowlMx pacTBopax: B uncToH 0,01N HCl, Bs HCl c qo6aBKkamu 
LiCl, NaCl, KCl, RbCl, CsCl 8 konnentpaunsax 0,1; 0,33; 1N, a Taxxe B 0,001N 
HCl c go6apkamu LiCl, KCl, CsCl B Konnentpaynax 0,001; 0,01; 0,033N. 
_  JIpu Kxonuestpauuu HCl, pasyot 0,001N, nomapusamuonnple KpHBbIe HC- 
[IpaBAIMCh Ha KOHICHTPallHOHHYy10 NOApHsaluio 10 MeToty Metimana u Ba- 


romkoro (?°). B 0,01N HCl u3mepsempii Tox / 3HauuTeIbHO HMKEe MpesebHOrO, 
‘TaK 4TO KOHICHTpallHOHHON MoApusallMeH MOXKHO peHeOpedb. B 3Tom cuy- 
yae IVIOTHOCTh TOKa i, COOTBETCTBYIOINad OMpelesIeHHOMYy 1, PaCCUHTHIBAIaCb 


43 U3Mepsemoro Toka / M cpesHeli MIOWaLM Kal, BBIYMCAeMOM MO d@opmyse 
+s = 0,509 (mt), re m — cKopocTb BbITeKaHHA PTYTH M3 KalWIApa Ht — 
‘MepHoy Kananua pTryTH 1p AaHHOM MoTeHIMavJe. TlomyyeHHble Takum cmoco6om 
“KpuBbie y, Ig i coBnagamM C KPHBbIMM, CHATBIMH Ha CTalMOHapHOM PTYTHOM 
auleKTpOle, TaK KaK TAaKOii MeTOA pacueTa yUMTbIBaeT NONpaBKy, CBASAHHYIO 
-¢ peKMMOM KafleJIbHOrO 9uleKTpoya ("). 

B pasOaBmeHHbIxX pacTBOpax YUHTHIBAIOCh OMMYeCKOe Naenue NOTeHIMMaa 


mo dopmyvie 
I 4,82a 
A@ eae = misq ls 1] ? 


‘re * — yflebHaA 3/IEKTPONpOBOMHOCTh, @ — paccTOAHWe MexKy KOHYHKOM 
Kanuisasapa Jlyrrua uw WeHTpoM KarIv. ; ; : 
8B oOsactu ueceqoBaHHBIx mioTHocte ToKa 10~*°—10~*°a/cm’ co6smola- 
‘jlacb WMHeiiHad 3aBucHMocTh MeKay 9 H Ig ¢. Haksow KpMBbIX AA KOHILCH- 
Tpauni coe jo 0,33 N papex 0,110—0,1118; qa HOpMambHOrO pacTBOpa 
0,116 B. OnbiTE: MpOBOAUAMCh MPH OTPHIAaTeIbHBIX NOTeHUMaMaX, IPH KOTOPbIxX 
He JOJbKHa MpoaBAATECA agcopOuma anvoua Cl”. BocnpousBoqumocTb 3Haye- 
Hui Y OT OMbITa K ONbITy paBHa + 3 MB. ; 
B ta61. 1 npuBefeHbl 3HaveHHA 1 AA BCeX HCCJIeAOBAHHBIX KOHUeHTP allt 
HCI u comet mpu lg i = —4 ut = 22°. Ha TAOAMUb BHAHO, TO WI paCTBOPOB 
“OAHHAKOBOM KOHIeHTPaHH Y MOBbIMIAeTCA OT Li* x Cs*. CormacHo OCHOBHOMY 
ge ig TeOpHH 3aMeIeHHOTO paspAsa 


{9 / T 
i ") = const +- s Ini 4 * (py, — “Fin [i 1) (1) 


a 
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9 JLAH, rt. 138, Ne 6 


Ta6auna 1 


Tlepenanps7KeHhe eomopoza q (B BOubTAaX) 


0,001 N HCl : 0,01 N HCl 


KonueHTpaluaA KaTHOHOB MeTaJiJIa 


0 Jou 0,33. | 1N 


0,001 NV | 0.0 N | 0,033 N 


— — — — 0,964} — a = 
Wie 0,976 | 4,000) 1,022 — |0,9997 1,022) 1,034 
Nat a: = — — |4,009)| 1,030} 1,042 
Kt 0,980 | 1,014] 4,033 — {4,044 | 1,033 | 1,044 
Se — ae — — |4,025} 1,048) 4,057 
Gsr 0,994 | 1,037] 41,059 — {1,036 | 1,059 |1,069 


yBeMueHHe 1) CBASAHO CO CABHTOM ‘pi-MIOTeEHUM asa B MOMOKAUTEIbHYIO CTOPOHY. 
Tlockonpky oOmlad KOHIeHTpallna 3JICKTPOJHTa OCTaeTCA MOCTOAHHOM, TO 
pi-TOTeHUMal MpHHAMaeT 6oslee MOJIOKUTebHbIe 3HAYCHHA, NO-BHJHMOMY, B 
pesybTaTe yBeMueHHA ajicopOlMH KaTHOHOB C pocTOM HX pajiuyca. 

‘PaccMOTpHM 3aBHCHMOCTb 1} OT KOHI[CHTpalluu (oHa [WIA KaxKMOrO KaTHOHA 
W CpaBHHM ee C MOBDIIMeHHeM nepenanpaxeHua An mpH mepexoge oT 4HCTOK 
KUCJIOTbI K pacTBOpy AaHHOro CocTaBa, paccuHTaHHOMy lO ypaBHeHHAM TeopHH 
auddbysHoro ABOKHOrO CJOA. Ecsim He YUMTbIBATh MPHPOMbl KAaTHOHOB, TO Be- 
guanny Ay MOXKHO BbIMHCIHTb M0 TipHOmmKeHHOK dopmyue : 


4—a RT G 
Ayn = a In TH.0*) ’ (2) 


rae C — o6ulad KOHIeHTpallva SIeKTPOMTa, MPH4eM STA cbopmyvla JlaeT 3Ha- 
yeHuA, OM3KHe K TeOpeTH¥eCKHM, IPH G@ = O27) 

Viz ypasnenua (1) BbiTeKaeT, 4TO Ip In i= const uw pH = const An = 
= Ay. Mostomy MbI MOxKeM COMOCTaBATb Halu SKCHepHMeHTAJIbHble 3HAYeHHA 
An, a Takxe An, onpeyeseHHble 10 dbopmyste (2), c coorBetcrByromluMu Ap, 
7. @. NOBBIMeHMAMH tpi pH Tepexojyle OT 4HCTOH HCl x HCl Tot xe koHueHTpa- 
IMM, HO C 2O6aBKOM COM, pacCUHTaHHBIMH 10 TeOpuH [p9mMa H3 e€MKOCTHBIX 
jannpix. Pe3ybTaTbl OMbITa HU pacdeTa JIA KMCJbIX PaCTBOPOB LiGin 4K Clg 
CsCl nomemenst B TaGn. 2. V3 Ta6mMIbl BUAHO, 4TO MIA BCeX KOHILCHTp alu 


Ta6aunka 2 
ee 
AW m0 


x x M ; TeopHH 
Koxy. HCi Koni. CON onuira, myare oe opie ap pales 
MB MB Ulrpesnosa, 
MB 
0,001 N| 0,001N LiCl 42 17,6 
0,001N KCI 16 16 16,8 
0,001N CsCl 30 45.8 
0,001 N| 0,041N LiCl 36 Soke 
0,01N KCl 47 55 552 
0,01N CsCl 73 53,3 
0,001 N| 0,033N LiCl 58 84,7 
0,033N KCl 69 81 82,9 
0,033N CsCl 95 78,3 
0,01 N 0,4N LiCl 35 58,6 02 
0,1N KCl 47 99 56,5 60 
0,41N CsCl 72 53,7 
Os0t Nal OLg8NaLicl 58 82 
0,33N KCl 69 81 81,5 
0,33N CsCl 95 18,2 
0,04 N | 4N LiCl 70 104,4 94 
4N KCL 80 106 104, 4 117 
| 4N CsCl 105 104 
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-SJEKTPOUTA, KPOMe CaMOii BBICOKOIi, GnWKe BCero K ONbITHBIM An Haxo,sATca 


TeopeTuyeckue 3HayeHua An nu Ay B pacrsopax KCI. Hamm onsirupie An Was 
KCI npumepxo ua 10% uwxKe sHauenuii, npupeqeHHnx B padote Baromkoro 
(7°), UTO, BOSMOXKHO, OObACHAeTCH GOomee BBICOKUM 1 B uucToh HC] B namux 
OnbITAaX. 

Bee onpitubie 3Hauenus Ay naa LiCl HM«Ke, a uid CsCl pre Teopetuyeckux, 
TaK 4TO MOXKHO MpeCTaBUTh CeOe, YTO KOHICEHTPallUA KATHOHOB B JLBOLHOM cy0e 
B cuy4ae Li* nue, a B cayuae Cs* Bumie, vem y K*. Takum o6pa3o0m, MoHbI 
Li* npossasmor, MO-BHAMMOMY, OTpHlaTeIbHy!O CrlelMduyeckyio azcopOuni, 
KOTOpad MOET ObITh OObACHEHA OosbINeH rugpatTaueli Mono Lit, Tax uTo Ka- 
THOHaM Li* OTHOCHTeIbHO BITOLHee HAXOJUTHCA B OODeMe pacTBopa, rye onu 
NOJHOCTbIO THAPaTHpOBaHEI, 4YeEM B JBOHHOM CJloe, Te BO3MOKHA Y“acTHUHAA 
Aeruypataiusa KaTHouoR. | loppimenHad KOHMeHTpalnaA HOHOB Cs* B BOLHOM cu10e 
B COrlacHH C JIMTepaTypHbIMM JaHHbIMH, BepOATHO, OOycOBMeHAa ero cnellH- 
(buuecKoH afcop6nel. 

Kak BHO 43 TAO. 2, Npu yBeMYeHMM KOHMeHTpaluH dona Jo IN onnir- 


Hble SHauenua Ay B pactBopax KCl cranoBaTca 3HauHTeIbHO HWDKe paccuutan- 


HbIX, KOTOPbie B STOM CJly4ae COBMaaIoT C ONBITHBIMM 3Ha4YeHHAMH Ay ja CsCl. 


CoruiacHo JMTepaTypHbIM JaHHbIM 10 Aupbepenwuanpuoli emKocTu (2), sToT pe- 


3YIbTaT MOAKHO OODACHUTH BTATHBAHEM B LBOMHOM COM aHMOHOB Cl-, KoTOpHIe 
CHUMAIOT aceKT OT cheuNduueckoH alcop6uuH KaTHoHOB Cs*. 

VWntepecno cpaBHuTb onbiTHbie 3HaueHua AAn mpu 3ameHe voHos Li* ua 
woub! K* u wonos K* na uonnt Cs* B pacTBopax OLMHAaKOBOM KOHMeHTpPalHH Cc 
TeopeTuyeckumu AA, Aa 3THX Ke pacTBopoB. V3 Ta6n. 3 BUAHO, UTO JuIeK- 


arom ueitde ss 


0,001N HCl \ 0,0iN HCl 
KouueHTpaluaA cou 
0,001 NV 0,01 NV | 0,033 N 0,1N 0,33 N iN 
a a AAW S a AA $ & 2 AA 
a e a 5 yom BbIY., ae 0 SI a = BbIY., Me ae a ) < BBIY., ae 
Bg ae = poe s 
pees fehl |, (sk\se | ss §2|az..| 5: 
5 2 oe E te 
eelaeiaazn|ae| * | © (Se) San /98| 2 | © SE) a8e/ 95] 2 | 6 
em , 
- pee si44 |—2 | 9 | 44 |—3,6/ 42 3 | 43 | 44 1—4)2) 40 0,8] 22 
+ 
\\ 44 |—2,3| 26 |-3,9 56 (5.7) 25 was 96 (5) ch Qae ie 
b Cst : i 


TipumMeuwauue. a—no Teopuu lpama; 6 — no TeopuHH Bpogosckoro — Ilrpenosa. 


TpocraTuyeckuh pacuetT A Arp, no Teopuu Ipoma, mpesnouaratouleh oTcyTcTBHe 
cneluuyeckoi acopOWHH KaTHOHOB, JaeT OTpHllaTebHble sHayenua A Arp, 
NTO IIPOTHBOpe4HT KHHETHYCCKUM SKCICPHMCHTAJIbHBIM aHHBIM. 

 Ba6n. 2 u 3 npupenenst Ap u AAtpi quis Honop K" uw Li’, Bemucaenupe 
mo Teopuu Bpogoscxoro u [Itpevosa (1°,"’). PacueT npospoguuica rpaduueckum 
‘nytem, IpuyeM Wid HOHOB IPMHUMAJHCh CJleAyIOulMe SHAYeHHA adMpeKTHBHBIX 
MOHHEIX paguycos: ana H*u Lit r= 5A uaa K*u Cs Ge OAs * Sea 
uenua Ay Asin CAyYuad YBeMYCHHA KOHIEHTpallMu Poa NO STOH Teopun O1M3- 
ku K Ai, paccuuTaHHbIM Mo TeOopHH Aupy3Horo IBOHHOTO COA (Ta6n. 2). 
C apyrot cropount, AAwpi npu nepexoye ot Li* k K” ofMHakoBoki KOHWeHTpalHy 
UMeIOT TOT Ke. 3HaK, ¥TO H onbITHBIe AAn (Tad. 3). B pas6aBeHHbIx pacTBopax 
HaOsmiofaetca axe KOMHYeCTBEHHOe COracHe pacueTa HM OMbiTa. 


* TIpHHATbie 3fecb BeEMUHHEI ScppeKTHBHBIX HOHHBIX PpaHyCOB rpy6o le et ee 
aMM pasMycaM aHHoHoB F~ wu Cl-, mockombKy TOMbKO AA rus HOHOB OHM ObIIH ompeye- 
‘feubt. CooTrHouienHe HOHHBIX paqMycos (3a HCK JIOUeHHEM H+) ompezeasaaocb COOTHOLIeHHeM 
‘Hompwxnocteli. Pacuer aGcouI0THBIX 3HaueHHi scpPeKTUBHbIX HOHHBIX pawHycoB No dopmyue 
Crokca u3 3HaueHHit nozBuxHoctelt (18) npHBOAHT K 3HauMTebHO Toho BeJIMUHHAaM, pH 
| (Koropnix crupaerca pasmune Mexy TeopHamn T'psMa u B pozoscxoro — Ilrpesona. 
|| 9* 4379» 


Hoppiuenue 1 pu mepexoge or Li* k K* no teopun (2%, 17) MoxKHO OODACHUTS 
Gonee MOMOKUTEMbHBIM 3HAaMeHHEM tpi B KCl senegeTBue Sosee BbICOKOH KOH- 
LeHTpalHH HOHOB K* B BOMHOM CJI0e H3-3a UX mMeHbiuero adppeKTHBHOFO o6b- 
ema. OwHako M3 3TOH TEOPHH BbITeKAeT, ITO aibeKT yBeIM4eHHA  MpH nepexosle 
ot Lit x K* goumken ObITb Oovibie, 4M OT Kt x Cs*, mockoubkKy passmune a(p- 
(beKTHBHEIX HOHHbIX PaHYCOB, BbIdHCJCHHDIX 43 TO,BuxKHOCcTeH (1°), B MepBOM 
cayuae ropa3qo OovIbue, TEM BO BTOPOM. Kak BHuyHO 43 TAO. 3, STOT BbIBON 
MIpOTHBOPedHT OMbITHBIM aHHbIM: tax, onpitHpe AAycs+x+ Ooulee YeM B ABA 
pasa npespiuaiotT AAnk+—it - Takum o6pa30M, Wis OObACHCHHA Be/MYHHbI 
AAycst—K+ TEOPeTHYECKUX MPEMTOCHITOK Bpogoscxoro u UItpeiopa Hefocta- 
Touno. Ilo-BMHMOMy, HeOOxOAMM y4eT BIMAHHA cnemmpuyeckoi aycopOrmHn. 

B wax onbpirax HaOsio0alocb MeHbINIee cnemuduyeckoe BJIMAHHE KaTHO- 


o— 
HOB Ha CKOpocTb mporecca, 4YeM B CJlyae BOCCTAHOBJICHHA AHHOHOB S203, . 
UactuuHo 3TO MOxeT ObITh OObACHEHO Ha OCHOBe TeOPHH 3aMe/WIeCHHOrO pa3spsA- 
jla, TaK KaK BAMAHMe KaTHOHOB TCM 6oupile, YeM OoOsbUIe MO aOCOJIOTHOH Be- 


9— n—a 
JIMUMHe KOSPPUUMENT MPH pi-MOTeHMMAe. Tina annoua S20; 0H paBeH —>— = 


= —8,l, a mpu BOCCTaHOBeHHH Bowoposa “= — +1. B toxe Bpema AAj, 


paccuuTaHHoe MO TeOpHH saMeAeHHOrO paspaya MIA mepexoa OT 0,01N KCl 
K 0,01N CsCl npw morenitvaste —1,4 B, cocTaBaeT B cly4ae BOCCTAHOBJICHHA 


0,001 N S202 65 ms, a B Cylydae BOCCTAHOBJICHHA 0,001 N H* 37 ps. [lo-su- 
JIMMOMY, 9TO pacxowKeHHe CBA3AHO C IpHOJIWKeHHBIM XapakTepoM pacueTa 
‘pi-nloTeHiMasia HM yKa3biBaeT Ha HEOOXOMMMOCTh yYeTa JOKaIbHOTO 3HaveHHA 
‘pi-noTeHwasia BOJIM3H acOpOHpyIOUlMxXCA HOHOB. 

TIpunocum rayOokyio OmarofsapHocTh akay. A. H. ®pymxKuny 3a HCKJIIOUH- 
TeJIbHOe BHUMaHHe K paOoTe WM IeHHbIe COBeTHI MPH oOcy2KeHHH SKCIepHMeH- 
TAJIbHbIX JLAHHbIX. 


MockoscKuii rocyqapCTBeHHbI yHHBepCuTer Tlocrynuio 
um. M. B. Jlomonocosa 3 Lengo 
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Jloxnxanm Anapemun nayn CCCP 
1961. Tom 138, Ni 6 


PHUSHYECKAH XHMHA 
£. K. NYUENKO 


KHHETUKA SOTOMPOBOJUMOCTU XJIOPOPUJWIA WU MAPMEHTOB 
3EJIEHOPO JIMCTA 


(ITpedcmaeaeno axademurom A. H. Tepenunum 26 X11 1960) 


B pa6ote Hespcona (’), naysapmero choronporosnmocth xsopodusiia a 
MU METUMXNOPOPUMIN a a, Kapactanue Mu CHasanue (poTOTOKa BO BPeMeHH MMeJO 
ABE PA3ZMYHbIe MOCTOAHHbIC BPEMCHU: MEHbINe CEKYHIbI W MOpAKa HECKOMbKUX 
MUHYT. JIpe NOCTOAHHHIe BPEMEHM NPUNUChIBAIOTCA UM JLBYM PagdJIM4HbIM POPMaM 
arperauun MurMeHTa — KOMJONHOK uM KpUCTaMIMYeCKON, 

B nactoamjeh pa6ote npoueccht pesaKcalnn » TREpbIX COAX XNOpOWMsa 
W ero aHaNorax USY4aMCh Ha CAMbIX HAYA DULIX CLANMAX HAPACTAHnMA MW CHAsa- 
HMA CoTOTOKa. OObeKTaMH VCCJCLOBAHNA CHYMUSM KPUMCTANAYeCKKE C/OK 
xnopodusna (a -+- b) wu MeTHxXAOpodunn La (a -- b), Bhiyjesennpie B Dotann- 
-yeckom uucturyte AH CCCP. Kpome Toro, ucciesopasinch NMPMeHTbl SeJICHbIX 
NUCTbEB KPAIMBbI, KACMUHA, BIECHHLIE V3 AleTOHOBON BbITAKKK. Lakad Bbl- 
TAKKA COMep*KUT, KpoMe XxNopodusoB a wb, OCHOBHEIE KApOTHHOMAb! JMCTA 
(G-KapoOTHH, JNOTeEMH, BUONAKCAHTHH M HEOKCAaNTHH) HM JMNONpoTenAMy!O cppak- 
UMIO PASPYWICHHLIX xX/NOpoOsacr. KOTA B Mpollecce sKCTPAKUMA JANONPOTeHs- 
HbIM KOMILIEKC paspyilacTca, MOMHO OMANATL, WTO XMOPOWAIN OCTACTCA Eile 
CBAZAHHLIM C KAPpOTHHOKMAMY, 4 CFO (puTOMbHAA MenOUKa C AMSOKAMM. 

Vicenepyempie con ocamasivch WS KOMMECHTPMpORAHHbIx PacTBOpOB MKT- 
MCHTOB B XJIOPOCPOpMe U/IK alleTOHE Ha KBaplleBble IACTHHKH, HECyiIMe Ha cpoen 
NOBEPXHOCTH HAIIbINEHHbIE NNATHHORDIE F/CKTPOAbl B BUNE MBYX rpebenok ¢ 
npomemytTkamu B 0,1 mm. K aileKTpogam (poroconpornBeHAA Npnksjasbipastocr 
nanpsaxKenve B 100—200 z. Tomunna cnoen sappuposana or 0,01 no | p. 

emakcalnA (pOTOpOBOAMMOCTA COER XNOpOUNsA, Kak M IA drastouna- 
HuHOB (7), UCCesOBaNach MeTOLOM TayMeTpa (4), NozPONMBerO HAO/OLaTb 
BECh XOjl Npollecca Hapacranna wv Cilayanna oTOTOKa, B UNTepBale BpCMenn 
or 5 -10- n0 107% cex. Ocremlenne NponsrosHoCh MOLY AMPOBAHHbIM © 4aCTO- 
roh 100 ru Bugumbim cRerom oT pryTHOK Jamrip C (BAUWU-120, eoisennembim nevl- 
TBM cBeTOpUALTpoM JKC-12 (romumnoh 2 mm). MouiwoctTh OCHeIeHKA COCTAB 
nana ot 10°% n0 10°° pr/em’. 

1. VUccnelopannue KuHeTuKU (pOTONPOROAAMOCTH KPHCTANAMYECKUNX CiHOCb 
xnopodusna (a -+- b) Ha Boslyxe spy KOMHATHOU TemMepaType NHOKAZa0, 4TO 
Npoulecchl HApacTaHuAa U CHalaHnnA (poTOTOKA WA BCex KaydeHHbIX OOpagiLon 
[IPOTEKAIOT B IMPOKOM HHTepBae BPEMeH, HAYHHAA OT HECKOMDENE MUKpoce- 
KYHIL flo cexyuy, uv munyt. Ha puc. | upnpesensl cbororpadun OCILAAJOrp amo 
PeJAKCAUMOHHLIX KPARbIX HapactannA w CilalannA (potoroka BO BpeEMeHH ja 
OOpasilow KPUCTAIIM4YECKOrO xMOPOPHdA (a +- b) wa woanyxe B annehuon (A) 
Mu 9KCnOHeHUMaNDHON (5) pasnepTKax. Sa BpeMA OCBEWLEHHA I PAMOYTO.bHbIM 
UMIYJIbCOM CBETA [INTE bHOCTbIO 10° cex. POTOMpPOBOAMMOCTh B COAX KMO- 
poussa (a + b) wa Bossyxe He MocturaeT Choero CTAUMOHAPHOrO SHANCHHA. 
Kpuppie wapactanua cpoTotoka & OO/bIIMHCTHE CAY4ACR CUMMETPY4HbL KPH BbIM 
cnaganna. Jlona nnepunonnon cocTapanioueh Renuka wu cocragaet nosTH 80% 
OT «MaKCUMabHOroy gnasenuA cpoToToKa. B oOulem Bue xapawtep Hapacta- 
HUA UM cHalanna (POTOTOKa He MOMMMHACTCA SKCHOHCHUMAABHOMY BaKOWY. 

C MOMOULbIO SKCHOHEHUMANDHONK PASREPTKA Ha OTACMbULIX Y4ACTKAX KpuBon 
CilajaHnA MOKHO BLIJEAUT TPA IKCHOHEHTHI ¢ KOpoTKOn HOCTOAHHOK BPeMeHH 

1261 


ent = 310° ceK. Goee JIMHHbIMH = 7™@A = 6 - TWecek., "oe si cee 
=1,7-10-2cek. Onpejeenne BHA 3aKONA CaanHA (poTOTOKa B H3y4aeMbIx o6bekK- 

A I B 2 TAX IIPOH3BOMMJIOCb C IOMOLLbIO 
rpaduka «MPHOBeHHbIX» BpeMeH 
pesaxcanun (*). Ha pac. 2, / 
W300paxkKeHO ciiaaHve poToTo- 
Ka BO BpeMeHH JIA COM XJIOPO- 
(pusiia (a + b) Ha BosAyxe, U3- 
MepeHHoe Ha TayMeTpe C [l0- 
MOULbIO SKCHOHCHIMAJIbHOH pas- 
BePTKM MeTOJOM «MapilHaIbHbIX 
Bpemen». Ha Kpupoli 1’ storo 
*Ke PHCYHKa TpHBesenbl «MrHO- 
BeHHbIe> BpeMeHa pesakcalny 
0, xapakTepH3yroulue OOpaTHoe 
3HaueHHe jorapudmMuyeckol 


6 


Puc. 14. Kunetuka orompoBoguMmoctH xmopodpusmia 


(a+b): a—xaopopuaa (a-+ b) Ha Bosqyxe -+- 20°, IIpOH3BOLHOM hoTOTOKa BO Bpe- 
Trak = 3-40-5 cex. (2), 1 5.10-8cex. (2); 6— MeHH. AHalW3 KpHBbIX 3aTyXxa- 
ToT 2Ke coli, uTo H a, B Bakyyme 10-5mm pt. cr., HMA C MOMOLLbIO TaKUX rpacpu- 
tease 10 Sider. 47), vena = 2.40-®cex. (2); e—  KOB MOKa3aN, “TO B HHTepBae 
TOT 2Ke cHOli, UTO HM 6, Mocae BycKa BOSAyXa T° "8% = ObICTPbIX BPCMCH OT HECKOJIbKUX 
= 5-10-8 cex. (1), 1 = 2,6-10-8 cex. (2) MUKpocekyHy 0 107° ceK. cma- 
jlanue coToTOKa NOAMHHAeTCH 

runep6oIM4ecKOMy 3aKOHY 

lenan = Jo/(1 + at)*, “TO yKa3biBaeT Ha OAMONEKYAAPHIK Mpolecc pekomOn- 


HAH 3apALOB. STOT OCHOBHOM pe3yMbTAT ObLI NOMyYeH MIA PasIM4HBIX C/IOCB 
KPHCTaIMIMUeCKOrO XJOPOPHIa B PasJIMYHbIX YCIOBHAX. 

OnBbITHI NOKagaiM, YTO Te *e Con xMopoduana (a + b) nocue yqanenusA 
BOsyXa OTKAYKOH yxKe TPH KOMHATHOM TemMiepaType pe3KO MOHHKaloT CBOIO 
uHepwHonnocts. Ha puc. 16 npHBeyeHb! KPUBbIe H3MeHEHU A POTOTOKAa BO BPeMeHH 
B BaKYYMe IPH BKJMOUCHHH HM BbIKJIOUeHHM CBeTAa AIA OMHOFO M3 HCIIbITAHHbIX 
HaMM Cyl0eB KpHcTanMuecKoro Xopoduia (a + b) B MHelHol (A) H 9KCHO- 
HeHWMaIbHoH (6) pasBepTKax. 

Vis npupeenHbix aHHbIX BHHO, YTO JOJIA MelJIeHHOH COCcTaBJIAIOULeH Cciia- 
janua (poToToKa B BakyyMe cocTaBsAeT 50% OT CTalHOHapHOTO 3HaveHHA, 
a HHEPILHOHHOCTh OBICTPOH H MeVWICHHOM COCTABJIAIOINMX MOHMKaeTCA B 5 pas 
u Gouee. Ha cambiX HavasIbHbIX CTaqMAX HapacTaHve M cnaganve oToToKa 
mpoTeKaeT CO CKOPOCTHIO, HpeBOCXOAAMLeH MOCTOAHHY!O BpeMeHH Camoro IIpH- 
6opa. B kKpuBbix HapacraHusa (pOTOTOKa B BaKYYMHBIX YCJIOBMAX HaOOMaloTCA 
«MPHOBCHHbIe> CKAUKH (pPOTOTOKA, MO-BHJMMOMY, BbISBaHHble JOMOJHUTCIbHbIMH 
MepexOlaMu IJIEKTPOHOB, OGMaaiOulUx OObUWeH AVJIMTeIbHOCTBIO, C 6oulee MeJI- 
KUX ypoBHell Kpucrasia *. Hapacranve coToToKa mpoTeKaeT C OovIbIeH CKO- 
pocTbio, 4emM crajanne. 

B 9KCHOHEHILMaIbHOM pasBepTKe MOXKHO PaCCMOTPeTb Ha OTJCJIbHbIX yu4a- 
CTKaX KPMBbIX CiaaHusl TPH 9KCMOHEHTHI C OV€Hb KOPOTKHM (MeHbUIe MAKpO- 
CeKYHJbI) U Goslee JIMHHbIMH BpeMeHaMH T* = 10~4ceK. ** mH TE™AA =1,2 :10-’cex. 
Kak M Ha BO3yxe, cnafanHHe doToToKa B BakyyMe [OC/e BbIKJIOUCHHA 
OCBeEILCHHA OMMCbIBAeTCA B CJIOAX XJOpoOdussa THnepOomMuecKHM 3aKOHOM 
(puc.2, 2 u 2’). Apnenue HocuT OOpaTuMbld XapakTep HM MocuIe BIYyCcKa BO3SLyxa 
JWIMTEbHOCTH (POTOSIEKTPUYECKHX Mpoleccow cHoBa yBeHuNBaeTcA (puc. 1é). 
Ajcop6upoBanHble napbl XHHOHA JaBleHHem OKOJIO 0,02 MM PT. CT. OKAa3bIBaloT 
Ha KHHeETHKY (poTOMpOBOAMMOCTH Takoe %*Ke felicTBHe, Kak Bo3fyx. B oTiM4He 
OT 3TOFO BIYCK MapoOB BOAbI MO WaBsenuem 14 MM pT. CT. K MpeABapHTeJIbHO 
oTKayaHHomy O6pasily xopodusiia 3aMeTHOTO BJIMAHMA Ha pewaKcallMio o- 


Eo 
STOT Bompoe Tpe6yeT Gouee eTalbHoro HCCMe_oOBaHHA, 
TK 
*e qn) — BPeMA MOY KHSHH. 
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_ ciiaylanve dotoToka, Tak 


_ mpoteKaer 


KOMOHH allHOHHBIX 
ILeCCOB. 

2. OnbiThl Cc neHKa- 
MH KpHCcTaMM4YecKoro 
MeTHIXMOPOMHIIH La 
(a+b),  coepxatrero 
He6ObWo0e  KOHUeCTBO 
KapOTHHOHJOB— JoTenHa 
M BHUOWaKCaHTHHa 0Ka- 
3aJIM, YUTO HapacTanue UH 


IIpo- 


700 


we KaK H Y XWOpoduua, 
B ) IMHpOKOM 
HHTepBasle BpemeHH. Ha | 
puc. 3 @ mpuBeleHbl TH- 
MHYHbIe KPHBbIe Hapacta- 
HHA HW CHawaHHua PoToToKa 
BO BpeMeHH JIA MeTHJI- 
xsopo@uninia (a + b) B 
auHeHHOH (A) Hu 9KCHO- 


Pomomox (1,2) 


TVICHKAX METHJIXJIOPOHI- 


A ? B 2 


Puc. 3. Kunetuka (boTompoBoAHMOCcTH: @ —Me- 
THAXNOpomusany (a+ b)B cMecH C KapOTHHO- 
WUfaMH (sKOTeHH, BMOMAaKCAaHTHH) Ha BOSsyxe 
20°) yas. — 9.140-4 cex. (1), T™ = 1,3- 
+10-3 cex. (2); 6 —ToT xe cNOH, YTO M a, B 
iaakyyme 410-5 mm pr. cT., Tj) 4 = 7-10°° cek. 
/(1), 70K = 8-10-4 cek. (2); 6—TINrMeHTHI 3e- 
eHoro wucta Ha Bo3szyxe + 20°. 
= 4-10 cex. (1), Tao = 1,2-410-? cex. (2) 


cra, 
: Vial 


TONPOBOAHMOCTH He OKA3bIBaeT. Tlo-BuyuMomy, Ha BO3yxe WIM B tapax 


| XHHOHA SJIEKTPOHbI B MOJIEKYJIaXx xopopuviia NOKANIH3YIOTCH Ha YPOBHAX 
TIPHIMNAaHHA, YTO TOBbI- 


mlaeT JWIMTeNbHOCTD pe- 


HeHUMaIbHOH (5) pas- 
BepTKax C ABYMA pa3sJIng- 
HbIMH TIOCTOAHHbIMH Bpe- 
MeHH. 12244 —2 -1074 cexk. 
1 0 ie 4 Puc. 2, 1 —cnaganne dotoroka xsopopunna (a-+b) na 
(By hy aa =1,3-10°°  Bosnyxe B 9KCNONeHIHabHOH pasBepTKe; 2—TO Ke, TO H 
cex. (B, 2). 1,B BaKyYMe. «MrHopenuble Bpemena penaKcauMu» XJIOpO- 
Tak buna! (a+b): /’— na Boszyxe (4 = 0,28), 2°— B Bakyy- 
mE Kak B CJyude Me (ay = 0,45 mw ag ='0,125) 
xopodbusna (a+b) B 


mga (a + b) oTKauKa BO3yXa 3a4MeTHO YMeHbUaeT HHeEpItHoHHOCTD. B ycso- 
BHAX BaKyyMa Joma GbicTpoii coctaBumiomel mocruraet 50% oT cTal\Honap- 


Horo 3HaueHHA (pOTOTOKa, a HHep- 
ILMOHHOCTb MeWJIEHHOM COCTABJIAIONLeH 
NOoHMKaeTcH B 3 HM Gosee pasa(puc.36). 

Auasv3 KPpWBbIX 3aTyXaHHA o- 
TOTOKa B COAX MeTHIXMOp OpusH- 
ya C MOMOULbIO Tpaduka «MrHOBeH- 
HbIX» BpeMeH pewlaKcalluh mOKa3bI- 
BpaeT, 4TO KaK Ha BO3fyxe, Tak H 
B BaKYYMe HadaJIbHble CTalHHn Criafla- 
HUA (POTOMPOBOAHMOCTH CJIeAyIOT PH- 
nepOonuyeckomy 3aKony (puc. 4,/ H 
i's 
3. B ormmune OT KPHCTAaIM4eCKUX 
coeB XJOpOodua HW MeTHJIXJOpo- 
bumiuga (a -+ b) murMentel JucTa, 
BbIICJICHHbIe H3 IKCTPaKTa 3eJICHbIX 
MMCTbeB pacTeHHH, ye Ha BOSsyxe 
OOHAPYXKUBAIOT SHAYHTCbHO MeCHb- 
lve Bpemena pestakcanui. Ha puc. 36 
IpHBeyeHbI KpHBbie HapacTaHHA H 
cnajaHHa POTOTOKA B MHIMeHTAaXx JIK- 
cTa BO BpeMeHH MPH BKJIOUCHHH H 
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BLIKJIOUCHHH CBeTa uepes MPOMeXKYTKH BpeMeHH B 0,02 cex. Kak Buy 
HO W3 9THX KPHBBIX, JA MKIMeHTOB JIMCTa, COepxKalllMx CMCCb XJOPO- 
una (a+,b) c kapoTHHoM,amH (8-KapOTHH, BHOaKCaHTHH, JIIOTeHH 

WM HeEOKCaHTHH) H JIMMO- 

190 | MpoTeviHy!o pakiH1o 
pa3p YINeHHbIX XJIOpo- 
fwiacT, HapacTaHve @oro- 
TOKAa IIPOHCXOAMT Oovee 
ObicTpo, weM cCMawaHHe. 
Tlono6Ho xJopomussty B 
BaKYyYyMe B KpHBOM Hapa- 
cTaHua (OTOTOKAa NMTMeH- 
TOB JIMCTAa Ha BOS Xe Ha- 
60 a1oTCA KMTHOBEHHBbIe» 
- cKaukH. Sa BpeMA OCBe- 
menus 107? cek. POTOTOK 
oueHb OpicTpo MocTHrTaeT 
cBoero  cTall\MOHapHOoro 
3naueHHa. [locue BbIKJII0- 
YeHHA OCBeIeHHA B Ca- 
MbIM HavaJIbHbId MOMeCHT 
(poTOTOK pe3sko yObiBaeT, 
oOHapyxuBaeT H3rHO, a 
3aTeM Me/WIeHHO TIpHOuIH- 
Puc. 4. [—cnagqanve dorotoKa MeTuxsopopusauga (a+b) x%KaeTCH K UCXOJHOMY 3Ha- 
C KapOTHHOH 
Bee cnenheedenoe dieticians eraser et a aoe hocneee B Mima 
M€HTOB 3eeHOrO JIMCTa; «MPHOBeHHbIe BpeMeHa PpeJlaKca- aJIbHOM PasBepTKe Ha OT 
nun»: 1’—Metumxnopopunnug (a+b) (a =0,8), 2’—nur- AeubHbIX yuacTKax cnajla- 

MeHTH seseHoro wMcTa (4; = 0,32 u dy = 0,20) HHA (OTOTOKa MOXKHO 

BbIIeIHTb Be MOCTOAH- 
Hble BpeMeHM — O4eHb KOpoTKyio ToH4t = 4-10°° ceK. A 6oee WIMHHYIO 
ronan = 10? cek. 

Tloqo6uo Kpuctanmmueckomy xsopodpuiny (a+ b) B BakyyMe cilafaHve 
(bOTOTOKa B CJlydae BbITH2KKH NHTMEHTOB 3eJeHOrO JIMCTa B MHTeEPpBaJle BPCMCH 
ot 1075 no 10°? cek. Ha BO3yxe MOET ObITh allNpOKCHMHPOBaHO CYMMOH JByXx 
runep6om (puc. 4, 2 u 2’) c a1 = 0,32 u a2 = 0,20. 

YcTaHOBJIeHHAaA B STOM paOoTe MaJlaA HHEPIMOHHOCTH TipOleccoB ocBo60x- 
Je@HUA M MCYeCSHOBCHUA SJIEKTPOHHEIX BaKaHCHM (MOMOAKUTeMbHbIX bIpOK) B 
TBEPIBIX MIeHKax xXopodussia (a + b), meTusxsopodusnuga (a + b) u mur- 
MeHTOB JIvcTa (°) TOKa3bIBaeT, UTO MbI HMeeM JeJIO C TlepBU4HBIM TIpoljeccom. 
BpIpaxKeHHad 3aBHCHMOCTb pedaKCallMH POTOMPOBOAMMOCTH y STHX NHTMCHTOB 
OT aj\copOHpOBaHHEIX apoB M Ta30B YKaSbiBaeT Ha 3aXBaT 3/ICKTPOHOB OT BO3- 
Oy2KICHHOH MOJIEKYJIbI XMOpOusNa NOBYUIKaMH, MpHCyTCTBY!OIHMH B KDpH- 
CTaylaxX MHTMeHTOB. ONbITbl C SKCTPAKTOM NHFMeHTOB 3esleHOrO JIMCTa MOKa- 
SbIBaIOT, YTO OCTATKH JIMMOMNpPOTeHAOB XJOPOMMAacT, Ha KOTOPbIX 3aKPellJIeHbl 
KAaPOTHHOMAbI HM xJIOpoduss, He TOMbKO HE MpeNATCTBYIOT NepeMelleHHIO SapA- 
OB, HO JeaioT 9STOT Mpollecc Ha BO3Lyxe MeHee HHEPIMOHHEIM. 

ABTop BbIpaxkaeT cBo1o rayOoKkyio OmarosapHocT akag. A. H. Tepenuny 3a 
MuTepec K paOoTe H pA WeHHBIX CoBeTOB, a TakxKe mpod. JI. UW. Canowuukosy 
u VW. A. Nonosok 3a usroTopnenue xsiopoduata. 


Pomomar (12) 


20 5,0 25) OMIOGK 


Tlocrynusio 
12 XII 1960 
IHMTHPOBAHHAS JINTEPATYPA 
1R. Nelson, J. Chem. Phys., 27, 864 (1957). 2 E. K. Ty ueuxo, WAH, 182 
1299 (1960). . H. A. ToactToid, Il. Il. Deomuaos, You, at, 44 (1950). 
H. A. Toacto#, Hsp. AH CCCP, cep. @usuy. 15, 712 (1951), ° A.N. Terenin, 


E. K. Putseiko, J. Chim. Phys., 55, 681 (1958), ° E i - 
A din) ARMS (sellers RUE PB Sy ak ee 
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HWornzage AkagzemMun nayx CCCP 
1961. Tom 138, Ne 6 


®HSHYECKAH XHMHA 


lr. H. TPYCOB, H. A. AJIAJDKAJIOBA u B. HW. BECEJIOBCKHM 


| PA3HEJIEHHE H30TONOB BOJOPOA HA MAJJIAXHEBOM KATOJIE 
. (IT pedcmaéazeno axademuxom A. H. Ppymxuneim 1 VIII 1960) 


QNEKTPOXUMHYECKOMY PasLeJeHHIO H3OTONOB BOLOpOsa NOCBALIeHEI paorEl 
- (°°). OmHako 9KCHepHMeHTaIbHO NOYYeHHbIe TpPHBOAMMbIe B WHTepatype 
_ WaHHble NO BeM4HHaM KOSdpuuMeHTa pasteneHun S oTMHUaIOTCA OOWbIIMM 
_ pasOpocom. OnyOuKkoBaHuble TeopetuyeckHe paboTE! (°°) He OObACHHIOT JO- 
 CTATOYHO yOeAUTeMbHO 3AKOHOMEPHOCTeH H3MCHEHHA BeTHIHHb! S B passIMUHbIX 
 YCIOBHAX SJIeKTpOM3a. B Wukse paOoT, BEIMOJHeEHHBIX B Ja6opaTOpHN 9IeK- 
_Tpoxumuu VMucrutyta um. JI. A. Kapmopa (1,1°), Onima HalijeHa 3aBHCHMOCTb 
|S oT notenivana 2a meTannos, alcopOupyrouluk Bogopox. Brio cyenaHo 
3aKJIOUeHHe, TO KOSPPUUNEHT PasfeJIeHHA BeECbMa CJIOXKHbIM OOPas0M CBA3AH 
C SJIEKTPOXHMHUeCKHUM IIpOlleccoOM, KHHeETHKa HM M€XaHH3M KOTOPOrO 3aBHCAT 
OT COCTOAHHA MOBepXHOCTH 2eKTpoza. Ha noBepxHocTH KaTojoB u3 Fe, Ni, 
Pt u Pb mpucytcTByetT Bozopoy, dopma cBxA3H- KOTOporo C MOBepXHOCTbIO, 
“3aBuCAINad OT OOpaboTKH OOpasiia U ycuoBul aneKTpomusa (**1*), onpesemsner 
9HepreTHyecKkHe CBOHCTBA MOBepXHOCTH. 

Salase HaCTOAINeH padoTh ABHJIOCb BbIACHeHHe BIMAHHA CBOHCTB MOBepx- 
_ HOCTHBIX CIOeB BOLOpoOsla Ha IeKTpose Ha BesMuuHy S. B padore npumenssca 
‘Maalvesbli KaTOJ, OTHOCHTeIbHO KOTOpOroO H3BeCTHO CyIenyroulee: 1) u3Me- 
PeCHHA NepeHanpsAKeHHA Ha MasaMu, NpOBeeHHbIe COOTBETCTBYIONIMM OOpa- 
_30M, JaloT CBeJeHUA O06 AKTHBHOCTH BOMOpPOAa, HaXOMAlleroca Ha NOBepXHOCTH 
(cm. (1*)); 2) meHTpbl paspafa H peKOMOMHALMH Ha MOBepXHOCTH NaNayHsA Tpo- 
CTpaHcTBeHHO pasrpanuuenni (1°,1°); 3) cKopocThb uMsoTONHOrO OOMeHa, Mponc- 
_XOJAULerO Ha MOBepXHOCTH BeCKTPOLa MEXKAY BOMOPOAOM MaaLMA M UWleOUHbIM 
9J1eKTpOUTOM, papua 10-*—10°° a/c’; 3To no3sBOJIAeT CUMTATb, YTO PeaKIlHH 
“H30TOMHOFO OOMeHa Ha MaslaHeBoM KaTose yxKe Mp TOKAX IMeEKTPOMM3a [0- 
paiKa 10-? a/cm? B wenouHbIX pacTBopax He BlMsAeT Ha Benmauny S ("). f 

Mel usMepssu KoscpuuMeHT pasieJieHMA M3OTONOB TPpHTHA M MpOTHA ”. 
VUcenenyempiii snektpol, u3roroBuIAica 3 ManaqueBol poubru. ToKonosBoya- 
Ulad MJIaTMHOBaA MpOBONOUKA cHaBAIaCh MOMMsTHIeHOM. AHOLOM CJly2KuJIa 
HapyKHaA cTeHKa nasmaguepo npoOupKu. II]pooupKa MSHYTPH Hacbill\aach 
BoLoposom. AHosHO peakUnel ABIANACb Ip TAKOM YCTPOWCTBe peakUMA HOH - 
3AM BOLOpOa, 4YTO UCKMOYAIO MoNalaHve KUcNOposa B mpHoop. 

Jina xapakTepucTMKH 9/IeKTpOa CHHMAJIMCb TaK Ha3bIBaeMbIe «ObICTPbIe» 
| oclMIorpaduseckue KpMBble MepeHanp s2KeHHA (3a Bpema 1,5 cek. TOK MeHAJI- 
‘cA Ha 3 nopssKa). STM KpHBble CHUMAJINCbh NYTeM NOAKMIOYCHHA AYEMKU MOCe- 
JOBaTebHO K paspHAKAIOWeMyCA KOHAeHCATOPY, 3apsAKeHHOMY AO 4 xp. Kou- 
JleHCaTOp paspsKaJICA Yepes BCMOMOFAaTebHOe COMPOTHBJEHHE 160 Kom. Tipu 
paspsfle KOHJeHCaTOpa Yepes AYeMKY MpOXOJHT TOK, CHJIa KOTOPOTO MCHACTCH 
BO BpeMeHH 10 SKcHOHeHTe. Bamsuve 9. 0. C. AUCHKH, OYCBHDHO, HE MOTO HCKA- 
*KATb 9KCIOHEHTHI 10 Kpaiineli Mepe B MHTepBavie 4 MOPAAKOB BCNeACTBUe CpaB- 
HUTebHO Mavoli Moapu3syemoctTu aeKTpoyoB. M3meneuue mepenalpsx*KeCHHA 


TESS ee Ha HH3KOUAaCTOTHOM OCIMJorpade QHO-1. 
OnucaHHad MeTO,MKa Jala BOSMOXKHOCTh C OOJIbUIOM YeTKOCTbIO paslpaHnu- 
|. * Ananv3 KOHUeCHTPalHH TPHTHA MpovsBOAHJICA C MOMOUIbIO CHeTHHKAa Tefirepa — Mion- 


aepa BHYyTpeHHero HanmoOuIHeHHA KaK B JJIEKTPOJIMTHYCCKOM Bosopome, TAK H B Bomopore, MOLy- 


0 
“WaeMOM TPH MOJHOM pa3JIOKeHHH BOJbI S/eKTPOJIHTA (2°), 
1385 


UuUTh COCTABHbIC KOMIMOHeHTh! OOWeH BeJIM4MHBI nepenanpaKeHHA Ha navw1ayqun 
Yi H Ya MW OOHAPYXUTh CBASb UX C KOSPULHeEHTOM paseleHHsA ”. 

[pono Miueb OJMOBpeMeHHbIe H3MepeHHA nepeHanpA2xKeHHA H KoacppHLH - 
eyra S, O6e STH BEJINYHH! CHJIbHO SABHCAT OT oOpaOoTKH deKTpOja H OT cnocoba 
HACHIILEHHA SIeKTpoa BoLOpoyoM. To uM Apyroe MOxwKeT MCHATb COOTHOMeHHE — 
KOJMMeCTBA WeHTPOB PeKOMOMHALMH HM paspA,a Ha MOBePpXHOCTH aeKkTpola, 
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Puc. 4, Karoqnast 1 anoqnasn Kpieble NepenanpsxKenus, A—Ha 9eKTpoRax 6e3 mpelpapu- 
Te/IbHO AHOANOH OGpaGorKU NOCcNe HACKILAEHH NOCTOAHHBIM TOKOM 50 Ma/cm?. 6 — Ha kaTose 
nocwe Hacbuentst TOKOM HO Ma/cM®, NOCTOAHHbIM TOKOM (KpriBas J) uc NepeppiBamn (2). B—mnpx 
HACHINICHHH SvIeKTpOa NepeMeHHbIM TOKOM (KaTO,HEI uMiysbc —5O Ma/cmM®, aHOMHBIi 
} Ma/em®) w KpuBast cnaga 3 (/=1,4 cek.). 2 —Ha AKTHBHPOBaHHOM MaJiNaHeBOM IeKTPOe 


YTO" HPHBOMAT K H8MeHEHHIO OOWLeETO BSHAYeHHS TMepeHalpsxKeHHA H BeJIMYHHDI 
S na nem (cm. Tare ('*)). [lyrem npHMeHeHHsA HEKOTOPHIX MpHeMOB NOMAPH3a- 
HM TOBEPXHOCTH MOXKHO H3SMCHHTb COOTHOWeHHE BeJIM4HH Ni WH Y2 He MCHA 
OOULeErO NepenanpsMKeHHA, YTO TAKE MPHBOAMT K H38MeHennHio S. 

Re nwiacTHHKa maWwiaqHs He MOABepraeTcA CHJIbHOMY OKHCJIEHHIO MYTeM | 
PeCABAPHTEMLHOH AHOMMOM MOVIAPHSaLMH, TO HA TAaKOM SIeKTPOMe MpH KaTOL- | 
HOH NO/IPH8ALHHN HAGMOMAeTeCA pocT NepeHanps2KeHHA BO BpeMeHH. OT HataJb- 
HOrO JO CPALLMOHAPHOPO COCTOAHHA KPHBaA CABHTaeTCH B KaTOAHY!O OOWACTb 


* 1 — KOMMOHeHTA NepeHanpsxKeHHA, CBASAHHAad C MEWIeHHOCTHIO paspaAHOH CTaqHH 
NPOWeCCA BILCICHHA BOLOPOMA, 2 — KOMMOHEHTA NepeHalpAxKeHHA, CBASAHHAA C AKTHBHOCTbIO 
BOLOPONA, HAaxoMuerocA Ha MOBepXHoOcTH. 
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10 padwyeckne KpuBbie nepenanpmxKenua (puc, 1A) noKasprBaiwr navHune 
HONPIIMX BENMUNH Ya (KpHBan J), Dopma anosnol KpuBol nonvsanun BoLOpola 
ATAA HA TOK We HoOBePXHOCTH, HOKasbIBaeT (CM, HaYa_HDI yaacroK KpUBoli 2 
na pue, 1A), 47To Ha seKTpOe HaxONTCA BHAYHTeNbHOe KONMUeCTBO AKTHB- 
woro Boopoa, Hla Takux sneKTposax KoodpunMenT pasleienun S = 6,511, 
Een 9nekTpo TaKOrO THA HadaTb MOJIAPH3OBATh KaTOMHO He NOCTOMH- 
HbIM, 4 TpepbiBHcTbIM TOKOM ¢ YacToTOK MepepbiBOB, NOLOGpannoit TaK, aro 
BPMeCKTHBHAA BeIM4YNHA 

TOKA TIPHMepHO  Beero Onwm 7 Onwm 2 Onvim 3 


fa 100-—200 ms, Cuumaemple no JocTHxKeHMM CTAaLLMOHAapHoro CocroMHMA OCLLMT- 


Muh Ha 20% menbine fefge i fe deed te’ 1 

4 "| ited | eae 1 
nocrowAnHOorO TOKA T1pe- ee Se : | " 
pIyuwero Onbira, TO Be: = 12 V7 | [2 

jMM4NHA HepenanpmaxKeHHA — | [We kay! . $ 
CHMKACTCA, HM KpHBan Hel |t=58 it=6l 

emenmaercn B anoluyio 4 Pee a5) | | 1-60" 
ra ‘ q > | | | | | 

ropony Ha 50—150 mp, 6 Gate fc ine ee 

Cpapuenve xKpunoli 2 j ee nee sce 
uc. 1 He Kpusok / noKa- i ee AR ‘one 
bipaeT, U4TO CHHKEHHC F PY hg ait BT oa ee eu ee fale 
Ouleh BeM4MMbI nepena- eames seen ir a anaes rere sama Tee er 
PAKeHHA pn npepbiBn- t— t= i— 


jeroit NOMAPHSAIMH MpO- Pye, 2, Sasuenmocrh S or cnoco6a nomapusaunn nu oT Teu- 
HCXOMMT BA CHeT KOMIIO- Neparyppl, /-—NoApnsauna nepemenusim TOKOM 50 ma/em2 
jdentot 42, Benwunna S ea at Map et +9 porte 1B); 2—nona- 
Sally aD HIBMCTH! 7 =! a/om® : 
BOSPAacTaeT pH 9TOM Ha jaa tele armani cabat Rl ite BE 
1—2 exuunupr 0 7-12. ve 
 Eean nomapusopath aeKrpoy, Haloxwkenwem fepemennoro ToKa, cCoxpaHan 
MPPCKTHBHYIO BEIMYAHY MOTHOCTH TOKA, O/M3KY1O K TpeMbILyuMM, 3a cuer 
Sonee “em 10-KpaTHoro MpeBpieHHA KATOLHOPO HMMYyJibCa Haj, aHOAHbIM, M0- 
YACTCA BNEKTPON, OCIA Orpapnyeckad KPHBAA NepeHalipmMKeHUA JIA KOTO- 
joro nokagana Ha puc. 1B, Us kpunol cnaja 3 BuANO, 4YTO Ha TAaKOM INEKTPONe 
(IM4HHA Ny MAJA, a BEIMYNHa Ny SHAUNTebHO OOD, 4eM B LpyPrux culyuaax. 
3enmunna s AAA TAKOPO BNeKTPOAA NEKAT B ripesenax 154-20, 
|. Ha aktupnol nobepxnocru naswiaMeBoro seKTpOa ToyuaercA HU3KOe 
fHayenue OOmlero nepenanpaxennaA, AKTHBAPOBaNHe NWOBepxHocTH JocTura- 
WCA NYTeM NOMepeMeHHOK KATOMOK WM AHOJHOM NOMAPH3aLMH TOKAMM Mavoli 
|imoruocrn (0,001 a/c’) 1 nociesyiouiMM HeOOPIMMM AaHOAHIM OKMCeHHeM Me- 
‘anna, Ha pwc, IJ vs00paxkenbt KpuBble WepenanpwKeHMA MI AKTHBAPOBAN- 
|foro SNeKTpoa. Puc. IJ nokaspipaer MaJlyio BeIM4MHY OOnLero mepenanpsAxKe- 
|(4a wu oGeux ero Komnonen’, JLiA seKTpOLOB ¢ TaKOK OOpaboTKOH NoBepxHo- 
tH S = 3,5+-7, 
} Puc. 2 unmocrpupyer weKoToOpble pe3yMbTaTbl OMbITOB 10 pa3/leseHHto, 
OBEEHHbIX IPH Temnepatypax 19 59°, B cron6uax J, 2, H 3 onpira 1 wa B 
onouax J wu 2 onpita 2 NpuBOLATCA BeIM4YNHb! KOI PUUMeHTOB, Mosy4aroulne- 
A pH WSMeHeHMM TeMNIeEpaTypbI WA IWICKTPOLOB C OOJbUIMM SHa¥eHHeM S 
KAPAKTePHSYeMbIx KPHBLIMA Ha puc, 1B), GuavenuA KOsdpHMeHTOB pH 19— 
0°, KAK BHLHO HS PUCYHKA, BhILe anayenuit mpu 59—60°, C pocrom Temmepa- 


ceunem Sm kexp(AL/RT) (*). 
Ha anextpoyax ¢ Sos buIMM Np, Ha KOTOPbIX CYULECTBEHHO CKAaSbIBACTCA BAM A- 
We BOMOposa Ha BeMMUMHY KOodxpHlinenta, HaOo_aercaA BOSpactanne S c 
| o¢rom Temneparypbl. I7o BuO H3 CTONOWOB 4 M 4 oMpira 1 nu cron6nop J u 2 
! nt Ta 3 wa pwc, 2, Cunncaiousee KOXPPMUHCHT BJMAHHE TOBDIMICHHA TeEMIepa- 
YPhl, KOHEYHO, U Blech HMeeT MeCTO, HO OHO NepeKpbIBaeTCA POCTOM S, CBA- 
4HbIM, BeEpOATHO, © YCKOPCHHeM JlecopOunH BOLOpojla C HoBepxXHocTH. 
HavG6oyee OfMosHAauHO PeUIHTh BOpoe O CTa/MH Mpowecca, OTBeY AalOlLero 
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3a pasfenenue H30TONOB BoLopota MPH QJIEKTPOJIH3e, MOK 
W30TOIHbI CocTaB rasa, Bbiemmomleroca C SeKTPORa, rasa, 
HOrO B OOBeMe IIEKTPOAHOLO metasiia*. OFeBHAHO Np STOM, 
JlOMKHEI OTOMpATECH MO MOCTHAKeHHM CT 
paspa6oTaHHoMy HaMH MeTORY 3IeKTPOI, 

fi agOT. 3aTeM 3aMOpOXeHHblit IK 


CA H3 WIEKTPOJIMTa H norpy*KaJcwr B KUAKHH 
Tpoy Cc ocTaTKaMHU IIeEKTPOMMTAa NOMelavICA B 3apaHee OXJIAKTEHHYIO AMILYJI 


u oTKauuBascad. [locue oTTaMBAHHA IIeKTpPOAa BbIMOPaxKHBaHUA BOMbl AMINY 
Jla HarpeBalach [Op 


Ta6uuna 1 300°. BrremmBuuh-} 


N Sras— | S ras— N sras— | Sras—  AOpO ananusupo-® 
onbita o6nem Pd | 9neKTpomuT|| OMbira o6bem Pd | oneKkTpouMtT = Bac. Onucannast 
Hy ; Ce ae re = hae MeTOJINKa peor-§ 
: ae oe B i t: 6 Bpataer MOTepH BO 
os) ) o,¢ } 
3 1 9,6 7 1 198 Aopona NpH nepeno-y 
4 esa i) ce aleKrpoja H3e 
Tipumeuanne. ft, 2, 3, 44 5—sneKrpogpl c 6oubUINM yy (puc. 1 A); SMEKTPONMTHTCCKON ( 
: 6 u 7 —duIeKTpPOsbl C MaJIbIM N (pHe. 1 B). AUVCHKU B YCTAHOBKY| 


WIA anasusa. 

Us zanuprx Tabu. 1 BuAHO, UTO BeM4MHa S Ha cTaqMM pekoMOuHALAN 63 4 

ka K elunune. YunTbIBad STOT pesysbTaT, a Tak»xKe pesybTATbL paOoTbl (Gri: 
culelyeT CUHTATb, UTO OCHOBHAH YaCTh KMHeTMYeCKOTO Koa pHNneNHTa paste 
JeHHA Ha nasalun JomKHa ObITh OTHECeHa 3a CUeT CTAMH paspbiBa CBASH 
H—OH, nponcxosamero mpu paspAye MOoveKyJ BOpI. BapnHaun BesIMYMHbl 
S na nasnaqun oGyciOBMBaOTCA, KAaK NOKa3bIBaeT SKCHeCPHMCHT, HIMCHCHHE | 
YCOBMi paspsja MOJeKY BOY, KOTOPble OMpeseMAIOTCA COCTOAHHCM BOOT 
pola Ha MOBepXHOCTH H XapakTepom aylcopO1lMH Ha Heli BOD. 
HeakTuBupoBaHliblii 2vIeKTpO, C BbICOKMM MepeHanpmMKeHHeM, COXPaHsAlOF 
wut OouwbMOl XMMMYeCKHH TOTeHIMal acopOMpoBaHHOrO Ha MOBepXHocT 
Bonopoya (puc. 1A), Maer Masibie M cpeHve 3HA4eHH A S. Taxon 2e dIeKTpPOL 
Ha NIOBEpXHOCTH KOTOPOFO HaOAKeHHeEM AHOMHEIX HMMYIbCOB CHWKeH XUMHYC ; 
CKuit NMOTeHUMaN acopOupoBaHHoro BOsOposa, HO OCTAaeTCH BbICOKOC oomled 
3HayYeHHe TepenalipsxKenua (puc. 1B), Maer BeCbMa BbICOKHe 3HAYCHHA S. AK 
THBHPOBaHHbIii SeKTpOL, Ha KOTOPOM HM XMMMYCCKHM MOTeHILMAI aycopOupo} 
BaHHOFO BOLopola U, HapALy Cc STHM, OOmlee NepeHalpAKenNe CHHKEHDI NYTCN 
OHMCAHHBIX IIpHeMOB akTHBUpoBaHHa (puc. IJ), MaeT Masble HM CaMbIe MaJIbIG 


sHayeHua S. 
@u3HKO-XHMHYeCKHH = MHCTATYT Toctrynnio 
ym. JI. Sl. Kapmosa 18 VII 1960 


1952. 2J. Takahashi, S. Oka, M. O. Kawa, Bull. Chem. Soc. Japan, 31, 22¢ 
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x 
Bovlee panne u3MepeHHa w30TOMHOro cocraBa BOROPOLa, NormouweHHoro nasiaqnem (** 
T1O-BHHMOMYy, Me@Hee HajexKHBI. 
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Jloxnanm AkanemMmun nayxr CCCP 
1961. Tom 138, Nb 6 


PHBHIECKAH XHMH fl 


H. H. ®EJAKHH 


© TEMMEPATYPHOM PACWWMPEHAM BOAbI B MAKPOKATIMJUISIPAX 


(11 p20cmaeaeno axademuxom A. H. PpymKunoim 17 I] 1967) 


Kak nokasano B pate pador ('*), nOApHad *KHKOCTD Ha Ppanuue c TBep- 
dipiM TesomM OOpasyer ocoby1o (pasy, KOTOpaA M10 cBoel CTpyKType, a mise, 
TebHO, M MO CBOMM CBOHCTBaM OTJIMYAeTCA OT OObeMHOM *HKuAKOcTH. TloxToMy 
cneyeT OKUAATh, YTO B MOPHCTbIX MaTepHadlax C PasMepamMu Top, ConsMe- 
PHMbIMH C TOMMUMHOK PpanMuHon Casbl, CBOMCTBA X*KHIKOCTe! JOKHbI U3Me- 
natecnd. Usyysenne cBolicTs BOsbl B MOpMCTbhIX MaTepnaax, Haripumep, BrpyH- 
tax (4,5) npHBOLMT K MbICIM O CYLLeCTBOBAHMM pas/IN4HbIx CrpyKTyp *KUNKOCTeL 
B 11lOpaX, HO, YYATLIBAA HCOMMOPOMMOCTh TMOCMEHMX 
WM pacTBOpeHne pasMYHbIX COJIeH B BOLE, HAYErO HelIb- 
BA CKA3aATh OCYLLECTBOBAHKK OCOOOK CTpyKTYPbl B MH 
KpoKannApax uM oO ee cBOCTBAX. 

OjuuM u3 cBOcTB *KuLKocTeH, KOTOPOe B CHJIb- 
HOt CTenMeHH 3aBUCHT OT CTPYKTYPbI, ABMAeTCA TerI- 
nonoe pacuinpenue. Tloxromy npeycrapanerca eve 
CoOOpasHbIM, JWI USY4eHHA CTPyKTYPbl PpanudHblx 
C1oeB, MpOBeCTH UCCIeLOBAHHA OOLeMHOFO pacuInpe- 
MUA WKUPLKOCTEH B KANMMIApAaX C pasMycaMH, MOpA- 
Ka TOMUMUbI 9TOFO C/IOA, T. e. B uNTeppane 0,1 
O,01 pw >), 

Tak Kak OCHOBHOK TPYAHOCTHIO MOLOONbIX OibITOB 
ABIACTCA W3MePeHHe PasMepoR KallHJVIAPOB, TO Mbl 
KpaTKO OCTAHOBUMCA Ha MeTOMKe THX vaMepenni, 
Ec nomectutTh 10, Mukpockon C HeOOJIbINHM yBe 
wuuenuem, mopayka 100 150 pas, KannJiiap, Ana- 
MeTP KOTOPOFO MeHbIe MWIMHbI BOJIMb! CBeTA, H cOOKY 
HaNpaBUTbh CHJIbHbIA NY4YOK CBeTa, TO He3allOJIHCHMbIA 
Kanal Oy eT pacceuBaTb CBeT, HB MUKPOCKOe Oy- 
eT BUNA ONecTAILAaN Mosca, SanOJHCHHbIA KHL 
KOCTbIO KaHal Oyler O4eHD CaG0 paccenBaTbh CBCT. 
‘Takum o6pa30M MO?KHO HAOMOLATh mepemMellenue 
| MC€HUCKA HKUAKOCTH. 

JA W3MepeHHA jlHamMeTpa, Ha O/HOM W3 KOHILOB 
KannApa BbILyBaaCh MOOCTh (puc. 1), koTopas 
BATeEM BANONHANACh HKULKOCTHIO. Sad OObEM 9TOU 
noocrn V u BesMunHYy yi VINHeHHA crolouka w*KuLKocTH A/ 8B HeKOTOpOH 4acTH 
KaNWIApa pH HarpeBaHHH MO/OCTH Ha At rpaycoB, MOAKHO BHIMHCJIHTh Cpey- 
wu pafnye B sTOK yacTu, NO opmyule: 


Pue, 1. Tlonocrh Ha Kone 
KANMILIApA 


VAtB 
r nAL ’ 


Ae 2 — KoxpPpuinent OObeEMHOrO PACWIMPeHHA AKKAKOCTH 1 youoctH. [IpHHn- 
aA MOMOCThH 3a TEAO BpPAalleHHA (a B 9TOM MOAKHO YO@ANTLCA NyTeM (poor pa- 
(pupoBanns ee B JLBYX BI4HMHO Ne PMeHAMK y JAP HbIX WIOCKOCTAX), OObeM ee 


qerKO BEMMCIAeTCA TO MpOeKIWMM, YYHTbIBAH, KOHEUHO, YBeAMYeHHe, AABAeMO’ 
CTCHKAMH KamusuiApa, KOTOpOe, KaK MOKA3bIBaIOT BbIMHCJICHMA M OMNBITHI, [WIA 
crexua pasxo 1,5. At/Al waxogutca u3 rpapuka 3aBHCUMOCTH Al ot At, Koro-}! 
pad CTpOuTCA NO aHHEIM OMbITa, OTCIOLa K€ MOKHO CyAHTb O paBHOMepHOCTH | 
KaHasla Ha JaHHOM y4acTKe. 

Tlpouspela Takue U3MepeHUA B PASJHYHBIX WACTAX, BplOUpaeM y4acTOK Ka-}! 
MJWIApa C IMMHApHYeCKUMH CTeHKAaMH, C KOTOPBIM H MIPOHSBOAATCH JlasbHeli- 
wue onpiTsl. TlomyseHHbih TaKHM o6pa30M KallWJJIAp YaCTHYHO 3allOHAJICA 
BOOM HU 3amaMBayicd C OOOMX KOHWOB, HO TaK, YTOOBI CBOGOAHBIM OT KHAKOCTH 


Obl TOJbKO OHH KOHEIL. 


| = 20. 40g, 60 dO ry Ode 
Puc. 2. 3asucumocrb Al/!, ot ¢t. 1—r= Puc. 3. 3apucumoctb Al/l, oT 7, oTHeCeH- 
= 0,022 p, 2—r=—0,08p, 8—r=0,19p, naa x 23°. A—r=0,022 p, B— u3,7a6- 
4— Bona JIMYHBIX JAaHHbIX JIA BOI 


YcTaHoBKa (JIA H3MepeHHA KOMPPUUHEHTAa OOBEMHOLO pacIIHpeHHA COCTOAMA | 
M3 J[BYX IWMJMHApHYeCKHX CTCKJIAHHBIX TPyOOK, BCTABJIEHHBIX O1Ha B ApPyryto, § 
M@KLY KOTOPbIMM MOMelalacb TOHKaA HMXpOMoBad CnMpasb HarpeBaTes; | 
MUKpOCKOMa C TOPH3OHTAIbHO pacnOJO*KeHHbIM TyOYCOM M AJIMHHOPOKYCHBIM 
OObEKTHBOM; OCBETHTeIA, KOTOPHI CBepxy HallpaBAdeT KOHI€HTPHpOBaHHbIK 
MY4OK CBeTa, NpOMeMMIHH Yepes MUJILTpP, NOTMOMaIOMMN UHppakpacuylo UacTb 
cnekTpa. 

KanwJiap 3akpenaicd BO BHYTpeHHeH TpyOKe, TaM Ke yCTaHaBJIMBaacb 
TepMonapa Tak, YTOOLI ee TOJIOBKa Oblla Ha CpelHHe KanusApa (BIpodem, 
e€ MOKHO NepeMelllaTb B A1OOOe MecTo). CMOTpA MO HHTepBasly TemMepatyp, B 
KOTOPOM IIpOH3BOAHJIHCb H3MePeHHA, B TPYOKY 3aJIMBaJICA CHUPT HIM PIMWepHH. 
Bee sTo 3akpelliisiocb Ha mpenapaToBoguTede Tak, uTOOB! TpyOKa Oblla pac- 
MOJORKeHA TOPHZOHTAIbHO, MepMmeHAuKyAApHo Ty6ycy Mukpockona. Temmepa- 
Typa %KWAKOCTH B TpyOKe, a 3Ha4HT M B KalMJIApe, nocle yCTaHOBHBINerocH 
PaBHOBeCHA U3MepANaCh TepMOnapoh, a yAIMHeHMe CTOMOMKa — Mp NOMOIMLA 
BHHTOBOrO OKYJIAPHOrO MuKpOMeTpa. Takum OOpas0M CTpOHJIacb 3aBHCHMOCTb 
YAJIMHEHUA, OTHECCHHOrO K eAHHUUe QJIMHbI OT TemmepaTyPpHl. 

Jia WHwiMHpwyeckoro KamHJsapa, Kos puynenT OObemHOrO paciiMpeHus 
OyzeT: B= Al/l,t. TemnepaTypHbIM paciiHpeHHeM cTeKJIa, B JaHHOM CJy4ae 
MOXKHO peHeOpeub, Tak Kak OH Jaxe mpH 100° Ha Ba MOpxA,Ka MeHBILIE, | 
4ueM y BOJII. | 

M3 puc. 2 BuHO, 4TO KOSPPHUHeEHT OObEMHOFO paCHIMpeHHA [IA KanHJA- 
poB c payuycamu meHbite 0,1 p ca6o 3aBHCHT OT TemmepaTypbl HW B ropa3sfo 
OONbUIeH CTEMeHH 3aBHCHT OT pawuyca Kanusapa. Ha puc. 3 npHBexeHEI 9KC- 
Tl€pHMeHTaJIbHble AHHbIe 10 pacwIMpeHHio BOAbI B KaMJIApe c pannycom 0,022" 
B CPaBHeHHH C paciiMpeHHeM BOJbI B OObeMe, WaHHble OTHECeHEI K 23°. Koad- 
(PullMeHT OOBEMHOFO paciIvpeHHA B STOM KallwWiApe HauMHad c 10° un Zo 120° 
OcTaeTCA HOCTOAHHHIM (BbIe 120° necneqoBaHHA He MpOBOAMJIHCH). 
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. Hs puc. 4 BUAHO, 4TO c yMeHbiNeHHeM payuyca Kanuapa KosdpunnentT 
“OOBEMHOFO pacIMpeHusad Bo3pacTaer 0 CpaBHeHMIO C OOBeMHOiI BOJOH, B HH- 
| TepBavle Temnepatyp 23—50°. Tonpaman u Moasanu (°), usmepan pacuiupeHve 
| ANCOPOMMOHHEIX IJIeHOK B MOPHCTEIX MaTepnamax B MHTepBayle TemmepaTyp 
/O0—5°, Takxe OOHapyxuIM OTKIOHeEHHE OT , 
‘oObemHOroO pacuiMpenua. V3yuenne CTPyYK- epad™'10" 
‘TYpbI BOAbI WPM MOMOMIM peHTrenocTpyKTyp- 
-HOrO aHasiusa (1°) moKa3a10, UTO Boa B OCHOB- 
HOM MMeeT TPH pa3JIMUHbIe CTpyKTypbI, xa- 
‘pakTepHble [JIA pasIMYHEIX HHTepBaOB Tem- 
miepatyp. IIpu narpeBanun Ha6mopaetca me- 
|pexo OHOM CTpyKTYpbl B Apyryw. Strum u 
OODACHAeTCH HaIM4YHe AHOMAJIHM pH Temne- 
paTypHOM pacuiMpenun. 
__ B Kanwsmapax xe c paluycamu nopalKa 
0,02, Kak BHXHO U3 puc. 2 u 3, aHOManbHO- 
‘CTH B paCUIMpeHuM HET, STO FOBOpHT oO Tom, 
HTO CTPYKTypa %XHAKOCTH 3yecb ocrTaeTca 
TIOCTOAHHOH, a CJleAOBaTeIbHO, OHA OTIHUHA 
OT CTPYKTypbi OObeMHOM BOJBI. 
_ U3 nosyuenupix pesysbTaTOB TaKKe MOXKHO 3aKJIOUUTh, UTO YJeNbHBI OOb- 
€M BOJbI B y3KHX NOpaX HeJIb3A CUHTATb TAKUM 2Ke, YTO y OOBEMHOM XKHAKOCTH, 
OH He TOJIbKO I10-MHOMY 3aBHCHT OT TeMMepaTYPbI, HO HM 3aBHCHT elle OT pa3me- 
poOB mopbt. 
Koctpomckoi Tlocrynuno 
TCKCTHJIBHBIH =HHCTHTYT 19 I 1961 


Puc. 4, 3apucumocTb B orr npu 23° 


HHTHPOBAHHAA JIAT EPATYPA 


15. B. Heparun, B.B. Kapaces, 3. M. 30puHu, Crpoenue u cbusnyeckne 
iCBOHCTBa BeULeCTBa B MKHAKOM COCTOAHHH (maTepHavibl copellanuaA Br. Kuepe 28—30 maa 
1953 roma), Kues, 1954. 7B. B. Kapaces, B.B. Leparuu, KT, 33, No 1 (1959). 
@b. B. Jleparun, B.B.Kapacesu gp., KT, 27, B. 5 (1957). * A. ®. Jle- 
6 ee 8B, Ilousennpie 4 rpyHTosne Bognl, M.— JI., 1936. ° A. A. Poge, Tlousennas paa- 
la, M., 1952. © 5. B. Teparunu, K®X, 5, 2—3 (1934). *%’5B. B. Teparun, 
M. M. Kycaxos, Uss. AH CCCP, cep. xum., Ne 5 (1936). ° B. B. Teparun, 
iB. UV. Tonmsyounckuh, B. B. Kapaces, JAH, 57, Ne7 (1947), °® F. Cold- 
mann, M. Polanyi, Zs. phys. Chem., 132, 321 (1928). 1°B. WH. anuaos, Crpoe- 
HHe HM KPHCTanMMsanHA wuAKOCTel (COopH. craTeli), Kues, 1956. 
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Jloxuagm AkayweMun Hayk OCCE 
1961. Tom 138, Ni 6 


XHMHYECKAA TEXHOJIOLHA 
H. C. JIEBHH u B. A. MAXAHJIOB 


PASIEJIEHHE HHAWA HW OJIOBA 9KCTPAKILMEM 
AJIKUJI@OCPOPHBIMH KHCJIOTAMH 


(ITpedcmaeaexo axademuxom H., B. Taxaxaesolm 2 xil 1960) 


Jo nacTosulero BpeMeHH He pa3pa6oTaHO IpOcTHIxX H JOCTaTOYHO ade kTHB- 
HBIX MeTOJOB OTJeJeCHHA HHUA OT OJIOBa Gye 

B pa6ote (*) ynomunaetcA 06 9KCTpakUHH WHAMA HM O/IOBa W3 a3sOTHO- H 
CEPHOKUCJIbIX PACTBOPOB CMCCBIO Oy THIpoCOpHBIX KHCJIOT B AMOYTHJIOBOM 3cpu- 
pe. Hamu wa mpHMepe cmecH H30aMUIIGOCpopHbIx H H30AMHJINUpOMOCPOpHEIX | 
KHCJIOT W3YYCHA BOSMOAKHOCTH SKCTPAKIUMOHHOTO paseeHNA WHAMA Hi ouloBa. | 
Cmecb KucuIOT noulysalach B3aMMOselCTBHeM H30aMHJIOBOrO CIMpTa C (poctpop- | 
HbIM aHTHpHOM pH MOJApHOM OTHOUMICHHH P2Os : u30o-AmOH = 1: 2. § 
B paOote B OOMbINMHCTBE CY4aeB UCMOIb3OBAaIICA 20% (no o6pemy) pacTBop } 


loga == 


SrA NWA 


t 
~ 


Puc. 1. 3aBucumocth Kospuunenta pacmpefenenua o&% OT HOP- 
MasIbHOcTH comAHoT KucaoTEI (A) u cepHoli KucnoTel (B). J — In, 
11 —Sn?+, 11] —Sn** 


aKcTpareuTa B OeH30Ne HIM TONyONe. DKCTPAaKIMA MpOBOLMMACh B TeHCHHE 
3 MuH.* Tp COooTHOMIeHUM OObeMOB OpraHHueckou Pasbl K polHoh O: B = 


=1:2u Temnepatype 20 + 3°. B uacTH OMbITOB HCHOIb3OBaIHCh palHOakTHB- 
mpie -H30TOnp oInit* a Sine. 

Ha puc. 1A** npupeseHn pesybTaTbl, MOJyYeHHbIe I1pH padoTe C COMAHOKUC- 
JIbIMH pacTBopamu. M3 sTHx LaHHbIX BULHO, 4TO OTACMHTb MHAMM OT ABYXBa- 
JI@HTHOTO OOBa B WHPOKOM HHTepBasle KHCJIOTHOCTH 3a OMY OMepalluio He 
mpeqcTaBsnetca BO3MOxXHEIM. V36upateibHoe U3BeYeHHe YeTbIPeCXBACHT-| 
Horo O/IOBa B OpraHHyeckyio cba3y Np Oo/buIOM ero COsepxKaHHH HHTePeCca: 
He mpescTaBuaer. 

Xopommero pasqeeHHA HHAMA HM OJIOBA MOKHO JOCTHIHYTb Mp IKCTPAaKUnH 
M3 Ce€pHOKHCJbIX pacTBopoB. Kak BHO u3 puc. 15, HHH 9KCTparupyertcA 
€ BBICOKHM KosppunHeHToM pacnpesetenuA waxe us 10 N HeSO: wu Bplue, B 


* 
3a 3 MHH. papHoBecne aaa Sn*+ He WoecTHraerTca. 


KK 
Jlaunbie, nperctapnenupie Ha pc. 1, Mowy4eHb! mp pa6oTe C HHAHKATOPHbIMH KOH- 
WeHTpalHAMH MeTadAOB. 
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hue 
| TO BpeMA Kak [[BYXBaJIeHTHOE O/OBO Mp 9THX YCJIOBAAX MOUTH KOMMYECTBEHHO 
| ocTaeTesd B BOJHOL chase. KosdxpuitMenT paseseHua mpv 9KCTpakilMN ocTuraetT 
10°. PeskerpakiHa MHAMA MerKO OCyeCTBAAeTCH MpPOMbIBKOH HeOObLIMM KO- 
| daphaa 2 6—9 N HCl, npusem ofHoBpemeHHO mponcxo_uT onoHUTeIbHAA 
_O4MCTKA OT YeTbIPeXBaeHTHOrO OWOBa. Ip pedkcTpakiHM MOXKHO OGecne4dHTb 
_10—20-KpaTHoe konuenTpupoBanne MHANA. IpumMenasd B 9KCTPaKUMOHHOM IHK- 
_ ae mepekKpecTHbId TOK ucxofHOro pacTBopa (*), mpH 3—4 crymeHAX 9KCTpaKUHH 
-cO:B = 1: 2 Moxno nopbicHTb KOHUCHTPallHIO HHA B COJAHOKUCJIOM pesK- 
_cTpaxte B 60—80 pa3. BBuyy Hu3KOl pacTBopuMocTH CybiaTOB ONOBa H HHAMA 
_B KOHICHTPHPOBaHHbIX pacTBOpax CepHO KuCJOTHI (*), 9KCTPAKIMIO pH Oovb- 
_WIOM COMepKaHHH OOBA AyIWIe MPpOBOLMTb U3 pacTBOpa C KOHWeHTpallvel KuC- 
noTp 100O—150 r/n, a np padote c NpousBOACTBeHHbIMH pacTBOpaMH, CosepKa- 
WLHMH MocIe SIEKTPOMMTHYeCKOrO YaJeHHA OOBa KJleH H B-HadToN, Wa Jy4- 
wero pacciavBaHuA (:pa3 KHCJIOTHOCTh JOMKHA ObITb yBemuyeHa Jo 400—450 r/n 
C MOCMELYIOULUM yaseHHeM OJIOBa H3 OpraHHyecKOl (pa3bl MPOMBbIBKOH Oovlee 
KOHUeHTPUpoBaHHON cepHow KuCcoTOH (700—900 r/.1). Kpome Toro, B HeKOTO- 
‘pbx CLy4aAx NpHxosNTCA npHOeraTh K MpesBapHTebHOMY pasOaBJIeHHIO pac- 
‘rBopa. Ilofapaemple Ha 9KCTpaKWMIO pacTBopHl coxepxKanu 0,75—-1,5 r/a In, 
10 t/a) Sp?*, 4—6 r/a Sn**. 
_ Muorouncienupie Ja6opaTopHbie OMbiTb! Cc pasMooOpasHbIMH pacTBOpaMH, 
B. KOTOpbIX OTHOWMeHHe Sr: In BappupoBasocn oT (30—10) : 1 yo 5000 : | (uHgH- 
KaTOpHble KOMMUeCTBA HHAMA), NOKA3aIH, YTO ONMCAHHBI MeTOA OOecreyHBaeT 
KOJIHYECTBEHHOE OTAeIeHHe HHAMA OT AByXBaJieHTHOFO O/IOBa. UacTb nowyueH- 
HbIX Pe3yJIbTATOB pHBesena B TAG. | (ONbITHI NeNeo1—3). Lia usBnesenun HH- 
WMA B 9THX ONbITaX MpoBoOsMach ABYXKpaTHaa peaKcTpakiuua 9 N HCl mpu 
O:B=2,5: 1. Lementatwei Ha WHHKe HIM 9/IEKTPOJH30M H3 pesKCTpakTa 
nomydaetca ryOKa MeTaM4ecKOrO HHUA C COleprKanveM IpuMecelt (B OCHOB- 
‘HOM YeTBIpexBasieHTHoro osoBa) oT 10 jo 25%. } 
OT YeTbIPeXBa/ICHTHOTO OOBa WHAM MOMKHO OTACMTb MPOMBIBKOM 9KCTpaKk- 
Ta pacTBOpoM, cosepxalliuM HOHbI (ropa (°). Hanayumue pesyubTarbl nowyde- 
HI pH MpOMbIBAHHM OpraHMyecKOH (pasbl MW1aBHKOBOM KHCOTOM 1:1. B csasu 
€ TeM, 4TO KOSppuUNeEHT pacnpeleeHHA YeTbIPeXBaeHTHOFO ONOBA U3 COAEP- 
wauux HF pacrsopos BecbMa Hu30K (< 0,01), opranuyeckylo da3sy MOXKHO 
MIPOMbIBaTh HeOOJIbUIMM KOJIM4ECTBOM KHCJIOTHI O:B = (380—40) vd. Kak BHJ- 
HO u3 Ta6m. 1 (onprTEr NeNe 4—6), mociie mpoBeyqeHuA PTOPHAHOM MPOMbIBKH 
OflepxKaHHe O0Ba B COJAHOKUCIIBIX BbITAKKAX Pe3KO COKpall\aeTcA H TOuy- 


Yaercn HH-MeBan ryOKa 98—99% dCTOTHI. 


Ta6auna il 
Burenenue HHANA H3 ONOBOCOMEpKallNx PacTBOPOB 


CocragB 1-ro pedKcT- 


o/ 
Yucno cry pakTa, r/a Buixon, % 
O6bem UcC- = ; 
nto 2 Bopa vepakii pease : K TipumMeyanne 
ne Tpaki,uHn peskcTpak- Lon ge: Lp 
ONbITOB 4s ail a npHO:B=| 74 Ma In anit aid Waebee oceee 
; (ame pakT 


Cocrap pacrsopa: In 1,07 v/a, on” r/a, Sno? 4 r/a 


5 
5 1 10 4,70 | net | 1,65 | 88 | 94 
5 | 1B | S | 40 (43,65 | ner | 5,28 | 85 | 96 
Cocras pacrpopa: In 0,68 r/a, Sn?* 4,7 r/a, Ger 220 nya 
| ae 5) 87 | 102 
F 3 — 400 2) 40 5,9 Her | 1,05 | 7 ee 
| 50 4 40 | 3,00] wer | 0,03 |: 88 a 4M HoSQq + 
50 4 10 3,15 | wet | 0,05 | 93 97 +0,5M HF 
: g ; ¢ IIpompipKa 
150 3 10 | 9,45 | wer | 0,09 93 99 ; is same 
+0,5M NH4gF 
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Tlocne u3BeueHMA MHA SKCTpareHT MOxXeT ObITh BOSBpAUleH B IMAKAI. 
Jia CHWxKeHUA MOTepb IKCTPareHTa C BOAHOH casi WeecooOpasHo MCMOJb30- 
BaTb IIPOM3BOMHbIe BbICLUHX CIMPTOB, HallpHMep 2-9THITeKCaHOa, C KOTOPbIMH 
HaMH ObWIM NOJTyYeHI aHaOrM4Hbie pesybTAaTEI. I[pHBeqeHHbIe LaHHBIe, a TAK- 
Ke JOCTYMHOCTh HCXOMHBIX MATePHAaJIOB, HEOOXOAUMBIX AJA CHHTE3A SKCTPAareH= 
Ta, NO3BOAAIOT CUHTATb, YTO ONMCAHHBI COCOO MOxeT ObITh HCHOJIb3OBaH IIT 
pasierenuA HHIMA M OIOBa KaK B aHaHTHYeCKHX, TAK H B TEXHOJIOPHUCCKUX 
HeNAX. 


X HMMKO-MeTaJJyprH4ueCKHH HHCTHTYT Iocrynuo 
Cu6upcKoro ormenenna Akajemun HayK CCCP 1 XII 1960 


VincrutyT HeopraHHueckoi XHMHH 
Cu6upeKoro orfenenua Axanemun nayK CCCP 


WMTMPOBAHHASA JIMTEPATYPA 


114. C. Jlesun, Usp. Cu6. ory. AH CCCP, Ne 2 (1960). * E. M. Scad den, 
N. E. Ballou, Anal. Chem., 25, 1602 (1953). *B. A. Muxataos, iss. Cuno. 
om. AH CCCP, Ne 4 (1960). 4 F. Ensslin, O. Lessman, B. Ziemeck, Zs. 
anorg. Chem., 254, 92 (1947). ° HU. C. Jienun, B. A. Muxaitaos, ABTopcK. CBHI, 
Ne 128613 or 13 XI 1959. 
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‘oti Jornxann Akafqemun nayr CCCP 
\ 1961. Tom 138, N 6 . 


XHMHYECKAA TEXHOJOFH A 


3 Yuen-Koppecnonjent AH CCCP A. J. METPOB, A. A. TPATIESHH KOB, 
r. HW. HAKHUIAH uw B. A. OFAPEB 


CIMPTbI HW CBOMCTBA HX MOHOCJIOEB JIA SALLMTDI 
OT HCNAPEHWS! BOAbI B BOJOEMAX 


IIpo6iema yMeHbuleHHA UCHapeHHA BOAbI B BOJOeMAX B CTPaHax C *KapKUM 
KJIMMATOM TIPH TOMO MOHOMOVJICKYJAPHBIX 3aUlHTHBIX CJIOeB M3y4aeTCA ye 
‘B TeveHHe MHOrHX JeT (1). Hannyumiue pesysbrTaTH! Obl nomysenbt B ABcTpa- 
aun wu CIUA npu nanecenun Ha BOAHYIO NOBEPXHOCTh MOHOMOVIEKYJAPHOFO CsIOA 
Tekcasewuoporo ciupta. BuOsmorpapus u o6cy2xxeHue 9KOHOMHYeCKON 93q)- 
cpekTHBHOCTH fauHOorO MeTOsa NpuBeseHbI B cTaTbax HM. B. Erna3zaposa (°). 
Undopmauna 0 nuiaHe paOot, HauaTbIX COBMeCTHO HECKOJIBKHMH YUpexKeHHAMH 
B CCCP, i 0 mepBbIx ompiTax MO OLleHKe Pa3/IMYHIX CIMPTOB B MOJIeBbIX YCJIOBH- 
Ax Jana B. C. Makaposoii (°). 

Safaua HaCcTOAIILero UCCIEOBaHHA CBOAMMNACb K NOLOOpy CNHPTOB, mosmyuae- 
MBIX 43 HeEeUUNTHBIX y HAC BUAOB CbIPbA, U K OMpeeeHHio CBOHCTB OOpasye- 
MIX AMM Ha MOBepXHOCTH BOLI MOHOCMOeB. Ha STOH OCHOBe MOXKHO ObIWIO'ObI 
peKOMeHOBaTb HanGouiee sdekTHBHbIe CMUPTHI AVIA NPOBEAEHHA ONbITOB B T0- 
‘eBbIX yCOBMAX. Takve CHMpTh! MOrAM Obl 3aMeHHT OOBIMHO TIPHMeHAeMBIK 
‘TekcayeKanou *. Ham npescTaBsAoch WesecoOOpasHbIM BbIOpaTb AIA UCCIeLO- 
‘BaHHA CeLyioulMe OObeKTHI. 

1. Cech nopmauipunix nepBuuHbIX CHUpTOB, MOuJy4eHHEIX THApHpoBannem ** 
XJIONKOBOFO Maca, HMeIOULlero CIeLYIOULMH KHCJIOTHBIM COCTaB: MaJIbMUTHHOBA 
21%, creapunosaa 2%, onennoBaa 30 — 35%, amHoneBan 40 — 45%. Xapak- 
TepucTuKa cMecn cnupTos: 7. mu. 52 — 52,5°, KucoTHoe 4Hc0 0,2; HosKoe 
‘“ucio ~ 0; uncno rHApPOKCHAbHBIX rpynn HalifenHoe 1; MpHHATOe Avia CMeCH 
20% rexcanekanoa u 80% oxKTageKanoa 1; 9uleMeHTapHBIt aHasus3 (%): 
@ 79,38; 79,26; H 13,88; 13,86. e 

2. Cmecb HOpMaJIbHbIX NepBHUHEIX CIMPTOB, MOvIYYeHHBIX THAPHPOBaHHeM - 
Mpeccoporo creapuna, HMeloUlero CeAYIOUIM KAHCJOTHBIM COCTAB: MaJIbMHTH- 
noBan 50 — 55%, creapnnopan 45 — 50%. XapakTepMcTHKa CMeCH CIMPTOB: 
T. na. 49,5 — 51°, xucnoTHoe uncao 0,5; HomHoe wucI0 ~ 0; uucno THAPOKCHIIb- 
JHbIX Tpynn Haiifzennoe 0,85; mpunATOe JIA CMeCH 50% rekcageKkaHoula i 50% 
OKTaeKanowa 1; sementTapubilt anamns (%): C 79,24, 79,30; H 14,03; 14,07. 

Kpome Toro, Opiim U3y4eHbI CHMPTbI, OOpasyioulwecA B Mporecce OKUCIENHT 
Hapapuna oO KUCOT B 3aBOACKHX YCOBMAX. OHM MpeACTAaBAAIOT coool CMeCb 
MePpBUYHbIX HK BTOPHYHLIX CIMPTOB C IIPHMeCbIO YIIeBOLOPOAOB H HEHTpPadbHbIx 
KUCOposcopepxKaminx COeAMHeHMM. ITH CHMPTHI ObIIM BbILeEHbI WS TAK Hash 
BACMbIX BTOPbIX HCOMbIIACMbIX, 4 3ATeEM HCMbITAHbI B BHC ABYX pakwni. 

3. T. Kun. 122—167° npu 2 MM, rHApOKCHJIbHOe YHCO 290,8, kapOonnsIbHOe 


7,1, tonnoe 7,7. 
4, mee 167 —180° npu 2 mM, rHApOKCHJIbHOe HHCIO 234 ,5; KapOOHHJIbHOe 


1,3, Homnoe 8,6. 


* Qouuno on Ha 90-95% cocTouT v3 CisHssOH u, Kpome Toro, conep%KHT CigHaOH # 


sH,OH. 


Ipaxaem emy Oaroqap- 
» #3 Tagpuposanne Obiio mpopeyeHo B. I. UepKaesbim, 34 4TO MbI BbIPA y p 
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5. Cmecb HOPMaJIbHbIX TepBHYHbIX CMUPTOB (B ocHOBHOM CysH330H 
u C1sH370H), MOovlyueHHbIX H3 KallaJIOTOBOrO 2Kupa. 
6. Cech pa3BeTBJICHHBIX NepBHYHbIX CIMPTOB, MPHTOTOBJICHHbIX OKCOCHH- | 
Te30M U3 MeHTaMepa MpolmuseHa HW OKHCH yrulepoya. 
7. CMecb pa3BeTBJICHHBIX MepBHUHbIX CIMPTOB, MPHrOTOBJICHHBIX OKCHCHH- 
Te30M H3 Ose*UuHOB MMpomusa cocraBa Cj5 H OKNCH yrviepota. | 
8. CMecb BTOPHUHBIX CIMPTOB, MOJYYeHHbIX NO MeTOAY BalikupoBa OKHC- | 
yeHveM CHHTHHa B 3aBOACKHX ycsoBuAx. Mx 7. Kum, 275—320°, rumpoKcHsbHOe fF 
yucno 237, KucoTHOe uucno 0,01,) 
adupHoe uucno 7,1, WomHoe UNCC 
10,7, comepKanue yreponoponos 4%.) 
O04 B uccaeqopaHve ObIJIM BKJIKOUCHHI} 
TakKe UHAMBULYAaJIbHbIe pa3sBeTBJIeH-} 
Hble MepBHUHbIe CHMPTbI, MpHrOTOBJIeH- 


au _Hble mo peakuuu Tep6e: 
9, 2-AMHJIHOHHJIOBBIN CMHpT. 
40 10. 2-TekcuseuuJoBblh Cpt. 
11. 2-OxrnagoqenusoBbli CnupT. 
Jia HccJleqOBaHHA CBOHCTB MOHO-} 
30 cjlOeB MepeyHCJIeHHBIX CIMpTOB ObLIH| 
IIPHMeHeHbI [Ba MeTOMa: a) MeETOX CKa- 
i THA MOHOCJIOA Ha MOBeCPXHOCTH BODHI} 


W MOJIYYCHHA KPHBbIX JBYXMepHoe WaB-} 
jleHve — muiomlanb (F —a); 6) mMeTox, 
MOJyYeHHA KPHBbIX 3aBHCHMOCTH JBYX- 
MepHoro JaBjenua OT BpemeHu F=/(t) | 
WM paBHOBecHOrO JByXMepHOrO MaBJe- 
Hud F, pW CaMOMpOu3BOJIbHOM OOpa-' 
30BaHHH MOHOCJIOA M3 KPHCTAaJIIHKOB 
‘7uonexyny VIM US JIMH3 CNMpTa, HaHeCCHHbIX Ha 
MOBepXHOCcTb BOAbI. McculeqoBaHua Mpo-| 
Puc. 1 BOJMJIHCb B TpHOope, ONHCaHHOM pa- 
Hee (°). IIpu6op cocross u3 Mapadunn- | 
POBaHHOM BaHHbI HM BeCOB H3 KBapleBon 
ciupasiM M CTeKJIAHHOM MlacTHHKH (MOKpoBHOoe cTeK0). Jia HeKOTOPBIX 
CIMpTOB Oba H3MepeHa ZBYXMePHawA BASKOCTb MCTOJOM KPYTHJIbHOrO MaAT- 
nuka (°). [I[pH nomzysenuu KpHBbix / — @ MOHOCJIOM HaHOCHJMCbh U3 pacTBopa 
B rekcaHe. B Tex clyuadx, Kora COCTaB CNHpTa OblJI H3BeCTeH, JIA pacueta 
NOMA NM, IPUXOLAMeHCA Ha ONY MONeKyJy, HCMO/b3OBaICA MOJIEKYJIAPHBI 
BeC, BLIUMCJICHHbIM Kak CpeqHee Ha OCHOBAHHH MpOWeHTHOrO COsepKaHHA KOM- 
moHeHToB. B Apyrux culyyaax MOJIeKyJIAPHbIM BeC IPHHHMAJICA YCJIOBHO paB- 
HbIM MOJIEKYJIAPHOMYy Becy reKcajleKaHoua. 

V3 puc. | BuqHo, uTo KpuBpre / —a (pv cKaTHH) MOHOCJION, a CJIeqoBa- 
TeJIbHO, H COOTBETCTBYIOINIMe KPHBbIM CIHPTbl, MOXKHO paseJIMTb Ha TPM rpyMpl: 

I. Cruptel, o6pasyloulve KOHJeHCupoBaHHble MoHOcsoM. Kpusple (J, 2, 5) 
9THX CHHpTOB HauMHaloTca MpumMepHo pu 20 A? Ha MOJeKyJly H HAYT KpyTO 
BBepX, YKa3bIBad Ha O¥eHb Caa6ylo CKHMaemocTb MoHOcJOeB. IIpu stom F 
pactet 10 63—64 jnH/cM, XOTA CTOJb BbICOKHe BEMUMHbI, MOJyualollveca MpH 
CPpaBHHTeJIbHO ObICTPOM CKAaTHH, OTBEUAIOT HeEyYCTOHYMBOMY COCTOAHHIO MOHO- 
CJlOA, TAK Kak F mocTeneHHO clamaer WO paBHOBecHbIx BesH4HH 47—48 HH/CM 
(OTMCYCHEI KPYOHbIMH TOUKAMH Ha KpHBHIX). OTH 3HaueHHA ABYXMepHOrO WaB- 
JICHHUA COBMaaoT Cc NpeseibHbIMu F,, NOyseHHbIMH 110 MeTony 6). 

II. CnupTel, o6pasyrolive *XUAKOpactiMpeHHbie MOHOCJION (KpuBble 6—//). 
Hauana 60IbuINHCTBa KpHBbIX JIexKaT MIpy a ~ 70—80 A? na moviekyay. Ipu 
YMeHBINeHHN MiouanqH no 35—40 A? Ha Momekysly MaBseHHe pacTeT Bcero 
TObKO WO 19—29 yuH/cM, KoTOpoe MaJlee OCTaeTCH MOCTOAHHBIM HM XapakTepH- 
3yeT COCTOAHHE MOHOCJIOA B PAaBHOBeCHH C OOBEMHBIMH JHH3aMH. OTH 3HAUeHHA 
F copnayaior c F, ,lostyyeHubimMu 10 Metosy 6). K stoi xe rpynme oTHOCATCH HM 
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ABeHaMaTb BIOPHYHbIX CIIMPTOB, MMCIOUAX COCTaB Cys — Cig HM passM4HOe 0- 
_ AOKEHME PHAPOKCHJIbHOH PpyMibl B yrieBoAOpOAHOH Wenn. CHHTeS STHX CIHPTOB 
Obi OCYILeCTBIeH TyTeM CBOOOMHOpaqHKaJbHOrO MpHCOeAMHeHHA MepBMUBBIX 
-HOPMAaJIbHBIX CHMPTOB K G-osledpHHam (’). 

Til. Cnuprtsr (3,4), o6pasytoujve Monocsiow CMemiaHHoro Tuna. Onn xapak- 
-Tepu3yIoTCH ABYMA YaCTHMM KPMBbIX: HMKHEM YACTbIO, OTMMUaIoMlelcA Oosb- 

WOM CHKAMACMOCTHIO (3HAYHTeIbHO GOUIbINeH, YEM 9TO OJDKHO OBO Obl OTBEUATS 

2KUJKOKOHJCHCHPOBaHHOMY COCTOAHHIO YHCTHIX TeTpa-, TeKCa- WIM OKTaelll- 

JIOBbIX CIMPTOB, HCCJIeOBaHHbIX paHee (°, 7), H BEPXHeH YacTbIO, OTMHYATONIelicA 


j 
4 


Dunjem 5 =e 5 : 


| 

JOF ts 7 
g 9 
Ww Khe z % R SOMUun, 
20 Vy 0 Sa EEE 7 
, 

0 ei 70 15 2 20 25> CO, Mek 

Puce. 2 


cna6oH OKHMaeMOCTHIO HM MOLHUMatOUlelica Mo F = 52 — 62 auH/cM, 4TO CBO;- 
CTBCHHO MeTACTaOUJIbHOMY COCTOAHHIO, H3 KOTOPOrO MOHOCJION MepeXOUT B CTa- 
OusbHOe cocTosHue npu F = 41 auu/cm. B cBxa3H C STHM MOXKHO NpeANOMOXKUTH, 
‘TO TaKHe CHUPTHI MpencTaBsaoT CoOof cMecb crupToB | u II rpynn, o6pasyio- 
WMX *KALKopacimMpennoe cocTosHve (HW2KHHe YaCTH KPHBbIX) H KOHJCHCHPOBaH- 
Hoe cocTOAHHe (BepxHue 4uacTH KpHBLIX). IlepBble BbMKHMaIOTCA IIpH COOTBET- 
CTBYIOUleEM PaBHOBeCHOM JaBsJIeHHH B OObEMHbI€ JIMH3bI; BTOPblI€ OCTAIOTCA B 
mMoHOocyioe. 113 3HaueHuit nviomalel Opimo mofcuuTaHo (°), 4TO HCCeLOBaHHbIe 
‘oOpasin cofepxxat 60% HopMaIbHEIX nepBHaHEIX u 40% BTOPHUHMbIX CIMPTOB. 
[Ipu6mu3uTenbuo Takoll %Ke COCTaB CIMPTOB U3 BTOPBIX HEOMBIJIAeMBIX Obi yCTa- 
HOBJICH HM Apyrumu metojamnu (*). 

Ha puc. 2 noxa3anp KpuBbie F = /(t) (Qf MOpOWKOB KPHCTAaJMOB CHMp- 
TOB), OTHOCAMIMecH K MeTosy 6). M3 Hux cilefyeT, TO CKOPOCTb JLOCTHXKeHHA 
paBHOBecHoro aBeHHA F, W BeJIMYHHI MOCeLHeTO pasvIM4HbI AA Wepeduc- 
JI@HHBIX CHMPTOB. SHaueHuA /, COBMaaloT CO cCTaOHIbHbIMH 3Ha¥eHHamH F, 
MIOJIYYCHHBIMH MO MeTOJY a). 

Viz paga paGor, mocBAUIeHHbIX H3YYeHMIO SAaULMTHOTO AeHCTBUA MOHOCJIOCB, 
‘W3BeCTHO, UTO JOCTaTOUHO BLICOKHMH 3alI,HTHLIMH CBOLCTBaMM OOsajaloT MOHO- 
COM C HJIOTHO YHaKOBaHHbIMH MOJIeKyaMH, T. €. KOHJ@HCHPOBaHHbIe MOHO- 
CIIOH; HO JameKo He BCe BEleCTBA JeHCTBYIOT OLMHAKOBO S=PeKTHBHO. B cBa3n 
C 9THM Ha OCHOBaHUH NOJYYeHHBIX MaOOpaTOPHBIX LAHHBIX AIA NpOBeACHMA OIIbI- 
| Top Ha Basdalickoli rupomoruyueckoli CTaHILHH, a 3aTeM H Ha APyTHXx CTAHIMAX, 
Hamu Obit oTOOpansi cnupTht I u II] rpynn. B paBHopecun c OObeMHEIMM KpH- 
cTaiamu WIM .uH3amu npu 20° onn JaBanu Fey 4Q — 48 azun/cm. Untepecno 
OTMETHTb, TO HH pasBeTBJIEHHbIe NepBHYHbIe, HH HOPMAJIbHbIe BTOPHYHIe CIMP- 
Th He OOMaaroT adeKTUBHEIM JleHCTBHeM, a OSTOMY H He Obl PeKOMeHOBA- 

bl JIA MOJeBEIX UCHbITaHHit. PaOoTH, MpoBesenHble Ha BasavicKoM CTaHIAH 
0), a 3atem B.C. Makaposoii, a TakxKe coTpyaHuKaMmu Muctutyta sHepreTukH AH 
ApmCCP BApmenun, moKasasu, 4TO BLIOpaHHble HAMM CMUPTbI AeHCTBUTEJIbHO 
“ABJAIOTCA SPPEKTHBHBIMH MH UX pacmO/MOAKeHHE M0 ssspeKTHBHOCTH IIpHMepHO 
. 1397 


COOTBeTCTBYe€T COBOKYNHOCTH J@HHbIX, MOJIYYCHHIX 10 MOHOCJOAM OOOHMH BbI- 
wweyKa3aHHbIMH MeTOJaMH. . 

Buipaxkaem OslarogapHocrb JI. M. PyaqkoBckoMy 3a CHHTe3 CHMpTa Ne 6 
u A. Vi. Kyuenko 3a cantes cnuptos NeNe 9—11. 


VWuctutyT opranHHueckol XHMHH Tlocrymusio 
AxanemuuH HayK CCCP 9 III 1961 


Wncrutyt cbusnuecko XHMHH 
Axanemun Hayk CCCP 
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| . : HWokrnaagne AkaqemMun nayk CCCP 
} 1961. Tom 138, N 6 


XHMHYECKAA TEX HOJIOPH A 


YneH-Koppecnou ent AH CCCP H. H. NJIAKCHH, A. H. CHHEJIBHHKOBA 
wu A. 10. BEHJIHH 


MNPMMEHEHHE AHWOHHTOB JIA PETEHEPAWWMH WHAHHAIA 
W3 KOMIMJIEKCHbIX COJIEH 


B mocseqHee BpeMA yCTaHOBJIeHa BOSMOMKHOCTb COPOMMOHHOTO H3SB/eVeHHA 
- OaPOpOAHEIX MeTAIJIOB B I\MaHHCTOM Mpomecce VYOHOOOMeHHBIMM CMOvIaMu (*~*). 
Han6onee nepcneKTHBHEIM HalpaBleHHeM ABJAeTCA SectuJIbTpalHOHHbIN Mpo- 
wecc, OCObeHHO copOUHoHHOe BbillelauuBanHe (*), MOSBOJAIOMee PaHKaJIbHO 
“TIOBBICHTb CKOPOCTH IipoleccoB H3BJIeueHHA. 

Tlpu ocyulecTBieHHH copOlun O1aropoOmHbIX MePaJJIOB H3 NYJIbI BOSHUKACT 
OUeBAILHAA HEOOXOMUMOCTS OUMCTKH MYJIbIMbI OT UWHAHHCTHIX COeAHHEHHH H pe- 
reHepalluu unaHHa. B paOote (*) oTMe4eHa BO3- 

MOXKHOCTb H3BJICUCHHA IMAHMCTbIX KOMIWICKCHBIX = Mé/Ma 
cole psijla HeOlaropoxHbIX MeTAaJJIOB COBMECTHO 
c cop6muel coeluHeHHii sonora ucepeOpa. limeror- { 
CA TakxKe JlaHHble O BOSMOXKHOCTH M3BeueHHA H & 
- cBobomuEIx CN--noHos (°). = 
: B To Ke BpemaA He MpeliowKeno MpHMeHeHve J 
MOHHOFO OOMeHa JIA pereHepalluu WHaHHja. x / 
PasnomeHHe UWHAHMCTBIX COeMHEHHi BOSMOKHO § 
B KMCJIX cpemax (”), YTO M HCTIONb30BaHO HaMH § 
JWIA MecopOMWMu KOMIVJICKCHBIX WHAaHHCTbIX COCHM- & 
HeHUil 30M0Ta, CepeOpa, WHHKa, MeyH HCN -HOHOB. * 
_Perenepalina ocyilecTBuleHa HAMM C IIpHMeHeHHeM j {__} 
anvonuta AB-17, uHacbilleHHOro MO yKa3aHHbIM 5 /Ug— 
MeTasaM lO MOJIHOM eMKOCTH, Ha YyCTAHOBKe, 
cocTomiieH M3 pereHepalMOHHOH KOJIOHKM, Aera- Puc, 1, Hecopéuma Hu perene- 
0 pauua CN-voHop pacTsopaMi 
3aTopa M MOPIOTHTeIA, 3atlOHeHHOrO 5 UL DACTBO" rrenoreiad Lauiswuge | HCE 
pom efKoro HaTpa. Bca cuctema padoTasa no} II —0,5 N H2SOa 
BpakyyMom B 0,3—O,4 af. 

JlecopOuua vu pereHepallua WMaHHa OCYWeCTBAAACh CienyIOulMy pac- 
TBopamu: guia CN~-voHos 0,9 N pacrpopbl cepHol mM COMAHOM KUCJIOT, 
_ Zn (CN)? 0,5N pactsop cepHoli u 2N pacrBop,couAHOl KUCIOT, Cu (CN), 
0,5. pacTBopbl ComAHOH, M CepHOM KUCJOT H CMECH: HC] + FeCls 1 H2SOs +- 
t+ Fes(SOus)a; Au (CN);, Ag (CN), 4 Cu (CN), pacTBop cmecu THOKap6amMua 
(8%) HW CONAHOM KHCJIOTHI (2,0%). 

PesyubTaTbl, pescTaBeHHble Ha PHC. 1—4, nosBOMIOT CleTaTb BbIBOAP 
O MeXaHH3Me JecopOluMM KOMMVICKCHBIX WMaHHCTbIX COCMHHCHHI H BO3MO2%KHOCTH 
pereHepalluH wWuanna. 

Kak suguo (puc. 1), perenepalua WuaHHfa B Cilyyae CN--HoHa mpoTeKaeT 
qocraTouHo ObICTpo HM siieKTHBHO NO peaKIHl. 

RCN ++ HCI > RCI + HCN + (1) 


¢ o6pas0BaHHem jeTyvell CHHWJIbHOM KHCJOTEI, YTO [IPHBOAMT K BbICOKOM CKO- 
/pocTH peakitHH Hu HeoOp aTHMOCTH o6meHa. 

AnanoruuHo mpoTeKaeT mpotecc uM B CJlynae jlecopOWnu WHHKOCHHEpOAMCTOrO 
" xommuexca (puc. 2). YKasaHHble pacTBOpHl CepHOH HM COMAHOM KHCJOT MO3BOA- 
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loT Halleo perenepupoBaTh WHaHHA, OHAKO XapakTep AecopOuMH muna Bo 


TlepBOM H BTOpOM C/ly¥asix HMeeT CyILeCTBeHHbIe Pas JIMA. Tak, pv ACMOUIb- 
30BaHHH CepHOH KHCJIOTHI ILMHK MOJIHOCTbIO MepeXOAHT B pacTBOp, B TO BpeMA 


Kak B 2N couJAHOM KUCJIOTe WHHK MOUTH | 


me/Ma He OOHApYXKUBaeTCA, HECMOTPA Ha pa3- | 

: noxkenHne KommueKca Zn (CN)2~. Tocaes- | 

12 Hee OOCTOATEIbCTBO BeCbMa XapakTep- } 
! 10 HO JWI WMHKA, CHOCOOHOFO aBaTb KOM- } 
S msiekcnoe coetunenve Zn (Cl)?”, yeroit- | 
= 8 UHBOCTh KOTOPOrO 3aBMCHT OT KOHIIeH- } 
R 5 Tpalun couAHOH KucOTHI. MsBectHo (*), | 
Ry uTO HauHHad C KOHMeHTpalHu COAHOM | 
8 KuctoTE! 0,5N WHHK CrocobeH mepexo- | 
= : AUT B KomnueKcublit won Zn (Cl), a} 
S 


Hicks AED y Bane ee aT 
Y 


Pre, 2. Tlecop6uua unHika HW perenepanna 
wiaHHa  pactBopamu xKucsoT; /—0,5 N 
H2SO4; 2—2-N HCl 

KaeT NO CJICYIOULMM peaKILHAM: 
RoZn (CN)4 ++ 2HySOg > ReSOq -+ ZnSO4 +- 4HCN f+; 
ReZn (CN), +- 4HCI1 — ReZn (Cl)4 + 4HCN 4; 
R2Zn (Cl)g — 2RCI -+- ZnCle. 


JIGHHeM CHHUJIbHOM KHCJIOTHI B KOHYecTBe 50% Me/Mn 
OT CBA3AHHOPO C Mejbi0 (puce. 3). Sto OOpacHAeT- WP 


CA, MO-BHMMOMY, OOpasoBaHHeM HepacTBOpH- { 
moro coeMHeHHA CuCN, octaromleroca B ¢cMo- x 4 
Jie, 10 peaKIHH: S 
RCu (CN)2 + HCI -> RCI- [CuCN] + HCN t. (4a) =! 
S 
lia AecopOunu MeyM HeOOXo4uMo repeBectu § 
ocalok CuCN B pactBopHmoe coequHeHve, uTO & 
BOSMOKHO JIMOO IyTeM OKUCNeHHA Mewn Jo § 
ABYXBaJICHTHOFO COCTOAHHA, IMOO pacTBope- 


HHeM B WHaHHcTOM HaTtpuH (?). Tleppoe na- ‘: a0 
NpaBseHHe MpHBOLMT K NOMHOH perenepanuu 


‘ipH 2N — WHHK MIpHCcyTCTByeT TO/bKO | 
B KOMIJI€KCHOM BHJe, YTO MH HMeeT MECTO | 
B Haiuem culyyae. IIpH mpomMbIBKe CMO- } 
Jbl BOOM IMHK MOIHOCTHIO MepexoMHT | 
B BoLY. JlecopOunA IWHHKa C OHOBPe- | 
MeHHOH perenepallveH Wanna mpoTe- | 


MaHHa H NeCOpOWMH MejH, 4YTO COOTBeTCTBYeT 
MOCTABJICEHHOH 3aylaue, 

IIpumenenve cmecelt KuCJOTCCOAMH Tpex- 
BaJICHTHOTO 2*KeJlesa (puc. 4) nosBouIAeT ocyuule- 
CTBUTb JleCOpOlWMIO MEM MH perenepalnio wWHa- 
HHfla M0 peaks: 


RCI. [CuCN] +- HCl + FeCl > RCI + CuCl, ++ FeCl, + HCN ¢. 


AnanlorH4Ho MoxKerT ObiTb Hanueana 
OrmetuM, uTo cmech HCI + 

YeHHOK pacTBopHmocTH Fes(SOu)s 

MUTHPOBAHHIO CKOpocTH ecopOuHH. 
Ocaok Mej\M MoxeT ObITh nepeBeeH B 


Pue. 3, Tlecop6uua mean wm pere- 

HepanHa unanuna. J — NaCN, 

IPH Jecop6uHn TOKO KACIOTON: 

/] — meh — cmecpio ~=9H2SOa + 

-L Fos(SOa4)a; 17 1—NaCN—cmecpio 
H2SO4 + Fe2(SOa)s 


(46) 


peakitHaA uM Ia cmecu H2SOa + Fea(SOa)s. 
FeCls mpeanoururepuee BeeycrBaue orpaHu- 
B CepHouw KucJoTe (1,3%), npuBosAue K JIM- 


PpacTBOp C NOMOULbIO KpenmKoro pac- 


TBopa UWHaKCTOrO HaTpusA (1 — 2N) (1). B cayaae npumenenua pacrBopa oObl4- 


HOH KOnWeHTpanun (0,5%) 
pesyJbTaTe OOpaTHOK cop6unH me; 
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B pacTBOp repexoyuT no 50% 


MC/IH, T1O-BHJLHMOMY, B 


\M Ha aHHOHHTe, 4TO NOATBepxKaeT HeEOOXO- 


(2) | 
(3a) | 
(36) | 

IIpu gecop6unu vona Cu (CN); TobKo pacTBOopaMH MHHepavIbHbIX KHCIOT | 
Melb B 9/1l0aTe He OOHapy2KMBaeTCA, XOTA H MIPOHCXOAMT pa3sJIOKeHHe C BbIe- | 


NPHMCHeCHHA KpPenkKorO pacTBOpPa, MpPHBOAMLErO K MOMAaBJIEHHIO copo- 
[UcTOCHHepoJuCTOro KOMIWICKCa IWHaH-HOHAMH TO peaKILHH: 


RCI. [CuCN] -}+- 3NaCN = RCN +- NagCu (CN) + NaCl. (4B) 


Kak ObiJIo noKasano panee (°), WHaHHCTHIe KOMMJIeKCbI 8010Ta HM CepeOpa jle- 
copOupylorca pacTBopom cmecH THOKapOamua H COJIAHOM KUCIOTHI C BbIeNe- 
HHeM CHHHJIbHOH KHCIOTbI MO peaKILHAM: 


. RAu (CN)z --2CS (NHy). +- 2HCl — RCI +- Au [CS (NHg)2]_ Cl + 2HCN t; (5) 

RAg (CN), +- 2CS (NHg)z ++ 2HC1 > RCI +- Ag [CS (NHp)2]2 Cl --2HCN +. (6) 
Anaviorv4unbim 06pa30m MOKeT ObITb JecopOupoBana WM Me@)b: 

RCu (CN)z +- 2CS (NHg)2 -+ 2HCI — RCI ++ Cu [CS (NHa)]g Cl ++ 2HCN +. (7) 


Takum o6pasom, NpHBeeHHble pesY/bTATh! MOKASbIBAIOT BOSMOXKHOCTL pe- 
TeHepallHH Wana H3 HEKOTOPHIX IHaHHUCTHIX COeAMHEHHH C MpelBapHTebHOl 
KOHICHTpallweh MX Ha AHHOHUTAX, 4TO 
aeT M3BECTHDIe mpeHMyulecrBa stomy , "7" 
MeTOAY, OCOOeHHO JWI MyJbr. 

Paccmorpenne xXapaktTepa jlecop6- 
WMH IWMAHHCTHIX COCMHEHHK NOSBOVIAeT 
‘CHEAaTb BbIBO O HEOOXOAMMOCTH JIN yC- 
MeuIHOrO IOHpOBaHUsA: 1) paso*KeHHA 
‘UWHAHUCTEIX CoeHHeHH; 2) OOpasopa- 
HAA PaCTBOPHMbIX B jecopOeuTe coeH- 
Henn; 3) OOpas0BaHHA coeqMHeHnHil c 
ecopOeHTOM, B KOTOPbIX MeTaJI IIpH- 
cyTcTByeT B BHe KaTHOHA, 

Yeneuwinan jecop6uuAa BosmoxKHa Baty ATi ene, pn ee 
TOMBKO MPH COGMOMEHMM YKASAHHBIX cocrana 29% NaSOa-L13% FoaSOsee fl 
TpeX HeEOOXOAHMBIX yCJIOBHit OAHOBDe- pacTsopom coctapa 2% HCI +- 2% FeCls 
- MeHHO. 

OnpeleJ1iOuLHM ABIIACTCA, TO-BUMMOMY, MepBOe YCJIOBHe, XapakTepH3y1o- 
iileecH KOHCTAHTAMH HECTOHKOCTH IMaHHCTbIX KOMIWICKCHBIX COeHHeHHIi. 
B cayaae BecbMa MaJIbIX 3Ha4eHHii KOHCTaHT HecTOLKOCTH (Au(CN), u 
_ Ag(CN);) Heo6xoyumo mpuMeHenne KomMseKCOoOpasoBateviell C BbICOKOM KOM- 
nvleKcooOpasyr1orwe Ccroco6uocTp1o (THOKapO6amMuy, aLeTOH, MeTHVJIOBbIIi CHHpT 
HT. 11.), MpHBOAAUee K Pas 1Ox*eHHIO UMaHUCTHIX CoeLUHeHHi H ecopOmHA me- 
TaJWJIOB. 

Takum o6pasom, ycranoBjena BOsMOxHOCTH pereHepalun WHaHuja H3 He- 
KOTOPBIX IWHaHHMCTHIX COeMHeHHH, MpelBapHTebHO CKOHWeCHTPHpOBaAHHbIX Ha 
aHuonuTax. IIpH 9TOM MeXaHH3M eCOpOMMU WHaHUCTbIX KOMMJICKCHBIX COeH- 
HeHMH KHCJIbIMM JeCcopOeHTaMH MO3BOJIACT TpaBHJIbHO YUHTHIBATh BbIOOp Tex 
MJIM WHbIX JlecopOenTos. 
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Jloxaagn Akayemun nayk CCCP 
1961. Tom 138, N 6 


XHMHYECKAA TEXHOJIO[HA 


Usen-Koppecnonjent AH CCCP J. M. UWDKHKOB u C. C. WEMHEKA 


NOBEPXHOCTHOE HATS)KEHHE H MJIOTHOCTb 
IMHKCOAEPSKAIWHX CHJIMKATHDbIX PACTIIJIABOB 


[lopepXxHocTHble ABJICHHA B CHCTeMe MeTaJJI — Wak — Tas WCCeAOBaHbI 
HeOCTaTOUHO, H IPH paCCMOTPeHHH NpOlleccoB, MpOTeKalouuX B MeTAaJIyprHu- 
yeCKUX arperaTax, HX POJIb HHOra HeqooneHMBaeTca (*). Metasaypruyeckue 
MIpOUeCChI, MpOTeKaHHe KOTOPEIX ONpeeAeTCH MOBEPXHOCTHBIM HaTAKeCHHEM 
IIaKOB, ONHCaHbI B OO3OpHO cTaTbe ('). 

B sutTepatype MMeIOTCA JaHHbIe TO MOBEPXHOCTHOMY HaTs2KEHHIO LIAKOBBIX 
cuctem (*-5), oJHaKO UIMaKOBbI€ CHCTeMbI IPHMCHHTeJIbHO K MMpOMeTaJJyprH- 
YeCKUM IaBKaM THKEJIbIX MeTAJJIOB, COMepKallive B CBOeM COCTABe OKHCb IHH- 
Ka, WpakTuyecku He u3y4amucp. A. A. Annex u Ap. (°) 43y4HJIM HECKOJIbKO HaT- 
PHEBHIX, KaJIH€BbIX H JIMTHEBbIX CHJIHKATOB, HMeCIOUIMX B CBOCM COCTaBe OKHCb 
WMHKa. 

Kak W3BeCTHO, TOBEpXHOCTHOe HATAKeHHe CHJHKATHBIX PaCNaBOB Pe3KO 
nalaeT Mp 3aMeHe KaTHOHOB WieJIOUHbIX MeTAJIOB C MaJIbIM HOHHBIM pawHyCOM 
Ha KaTHOHbI Cc Oo/IbuIMM pasuycom. Topa3lo TpyqHee HaHTH 3aKOHOMepHOCTH 
B H3MCHEHHM MOBeEpXHOCTHOTO HaTAKeHHA IPH MOCEOBAaTeMbHOK 3aMeHe B CH- 
JIMKATHBIX pacnaBax 3aKMCH 2KeNesa Ha OKMCh WHHKA. KaTHOHbI 9THX OKHCJOB 
HACTOJIbKO CXOJHbI 10 CBOeMY BJIMAHHIO Ha NOBEPXHOCTHOE HATAKeHHE Paciia- 
BOB, UTO BOSMOXKHHIE PasIMINA MexKaT B Mpeseax OWMOOK OMbITa, TAK KaK TO- 
BePXHOCTHAH AKTHBHOCTb KOMMOHeCHTOB CHJIMKaTHbIX paCiaBOB 3aBHCHT OT 
M@XKUACTHYHDIX H MEXMASHDIX B3AHMOMeCHCTBHH BHYTPH CHCTeMbI UM BbIpaxKaercH 


S eZ 
BeM4HHOH OOOOWEHHOTO MOMeHTa MOHA m= —, Tye & — 3apA IeKTPOHA, 


Z — BaJIeHTHOCTb, fr — pafuyc ona. 

Beswuunp O60OuleHHEIX MoMeHTOB FeO u ZnO oveHb OM3KH HM paBHbl COOT- 
BeTCTBeHHO 2,44 u 2,38. 

Viccneqyempie WaMu paciwlaBbl COCTaBIAJIMCb Tak, YTO B KaKJOH H3 Tpex 
rpylll € BeCOBbIM OTHOMIeHHeM SiO, k CaO Oovlbiie CAHHHIIbI, PaBHbIM eCAMHUILe 
M MCHbIUMM C(MHHILbI 3aKHCb WKeNe3a NOCTeENeCHHO 3aMelllasacb Ha OKHCb WHHKa 
IPH H€M3MCHHOM BECOBOM COOTHOWICHHM OCTAaJIbHbIX KOMMOHeEHTOB. M3mepenve 
IJIOTHOCTH CHJIMKATHBIX PpaCi1aBOB MpOW3BOAMJIOCh MO Crocoby, ONHCaHHOMY 
C. VW. Monenb uO. A. Ecunei (*), cyuinocTb KOTOporo 3akso¥aeTCA B OMpe- 
JeIeHHH MaKCHMAJIbHOrO JaBeHHA IPH OOpasoBaHHH NysbIpbKa ra3a Ha KOHIe 
TpyOku, norpyxaemoH B pacnmaB Ha pa3smMuHyIo PuiyOuHy. IInoTHOCTb pac- 
CUMTEIBAACb MO H3MCHEHHIO STOO aBJeHuA c riyOuHOH. [lopepxHocTHoe Ha- 
TAKeCHHE PacilaBOB ONpeleANOCh 10 3TOMy 2%e CnocoOy. MomeuT compukoc- 
HOBCHUA KalWJWIApa C paciaBoM WHKCHPOBaJICA 10 NOMbeEMY AKUKOCTH B Ma- 
HOMeTpe. PacueT nOBepXHOCTHOFO HaTAKeHHA MPOHSBOAMJICA NO pesyJbTaTam 
CpeqHHX NOKa3aHuit MaHOMeTpa 43 4—5 ompeseseHHuit c O—6 3amepaMH B Kaxk- 
om. B noka3aHusi MaHOMeTpa BHOCHJacb MompaBKa Ha CTaTH¥YeCKMM Hanop 
B 3aBUCHMOCTH OT PIyOHHbI NOPpyKeHHA KanlJApa, pacCUMTaHHad NO pesyJb- 
TaTaM ONpeseseHuA MOTHOCTH. IlocieqHAA PaCCUMTHIBANaCh NO MOKasaTe/AM 
3—4 3aMepoB H3MeHeHHA jlaBeHHs Ip H3MeHeHHH TayOMHbI NOrpy2xKeHnsA 
B NOJOXKUTeIbHOM HM OTPHWaTeJIbHOM HallpaBJIeHHAX. 
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; B xauecrne KallMJIIApPa pH 3aMepax NOBepXHOCTHOFO HaTAKeHUA IPpHMeHsA- 
_ AKC. apoposrie tpy6ku c AuameTpom OTBepCcTHA ~ 2 MM; JIA H3MepeHua 
_ MJIOTHOCTH ObIIM UCrO/Ib3OBaHbI HUKeNeBbIe TPYOKH C uaMeTpoM ~ 4 mm. J]na- 
MeTP KaliHJJIApa 3aMepsAJIM TO MAKPOCKONOM C MAKPOMeTPHUECKO! CeTKO!i Cc e- 
HOW Jenenust 0,035 mm. PaOouum ra3om cayxKH CyYXOH, OUMULEHHBIH OT KHCJIO- 
‘pod a30T, KOTOPHIM MoaBaJicA Kak B KallMJWIAP, Tak HW B paboyee MpocTpaHcTBO 
neuu. []oTHOcTb B TBepJOM COCTOAHHM MpH KOMHAaTHOI Temlepatype ompee- 
JANaCb MHKHOMeETPH4eCKHM MeTOJIOM. 
M3 aHav3a nOJYYeHHBIX OMBITHBIX MH PACUeTHBIX JaHAbIX MOXKHO ClemaTh 
cuenyrouyve BbiBOsbI. TlopepxHocTHoe HaTMKeHHe CHHKATHBIX pacmaBoB, 
| paccauTaHHOe mo npaBHsty cmemeHns 


6=N,F,+N.2F,4+...+N:F,, 


rye 0 — MOBEPXHOCTHOe HaTHxKeHHe, N; — MOMAPHAA MONA COOTBETCTBYIOUIEro 
KOMIIOHEHTa paciwiaBa, fF; — COOTBeETCTBeHHO KOSpHIHeHT MOBepXHOCTHOFO 
HaTAKCHUA, HESHAYHTEIbHO YMeHbIUaeTCA MPH MOCTemeHHOH 3aMeHe YacTH FeO 


TaOaunma 1 


XUMH4YECKHH COCTaB, MJOTHOCTh, MOAAPHbIli OObeM H NOBEPXHOCTHOe HaTAKEeHHE 
WHHKCOJePRallHX CHAMKATHBIX pacnwaBoB 


XHMuyecKHH cocTaB, Mon,.%| Ilnaornocts, d, r/cm” TlopepxH. Ha- 
i |, | ae TAK. 6, THH/CM 
200 13009 dpacu fon ees 13.000 ¥ Rar ee 
FeO | SiO, | CaO | ZnO [2pacu] doy | dog |—4on|—don |V, cm? Beet | Sen 
1 { 
18 ,63)48 ,32)32,65} — {3,227/3,191| 2,823 | 0,036] 0,368 |21,513; 444 | 420 24 
16, 98)/48, 79|32,73) 4,50)3, 220|3, 183] 2,814 | 0,037] 0,369 |21,711) 443 | 415 28 
14, 49/48 , 95/3280} 3,76)3, 208/3, 172) 2,792 | 0,036 | 0,380 |21,948) 442 | 416 26 
1281/49 ,04/32 86] 5, 29/3, 201/3, 160] 2,763 | 0,044 | 0,397 |22,228) 444 415 26 
10, 28/49 , 19/32 96) 7,57/3,189/3,146| 2,749 | 0,043 | 0,397 |22,404| 440 | 413 at 
6, 03/49, 46/33, 14/11 ,37|3, 167|3, 127] 2,729 | 0,040 | 0,398 22,679) 438 | 414 au 
16,78/40,19143,03] — |3,282.3,244/ 2,921 | 0,041 |0,320|20,656' 472 | 448 24 
13, 35/40, 44'43, 26} 2,98|3, 263/3, 223] 2,903 | 0,040 | 0,320 |20,864) 470 | 446 24 
11,00/40, 464334) 5, 2313,256|3,212| 2,861 10,044] 0,351 |21,227} 469 | 454 15 
8, 49/40, 58/4344] 7,49/3, 24413, 197] 2,834] 0,047 | 0,373 |21,503| 468 | 449 19 
2, 56/40, 86/43, 75/12, 83]3, 2416/3, 179] 2,798 | 0,037 | 0,381 21,933] 466 A55 = 
29,51 92/39,77| — |3,683)/3,542!3,097|0,171|0,415 |20,001; 497 | 474 23 
35 O4l31 205199° 95 3,06)3, 667|3,493) 3,034 | 0,174 }0,462|20,518, 496 | 481 15 
~ 20,90/34,23.40,17! 7,70|3,647/3,482| 2,964] 0,165 | 0,518 /21,112) 495 474 24 
1833/34 , 30/40, 27/10, 10/3, 638)3,461| 2,964] 0,177 | 0,497 21,188 493 he - 
14, 92)34 , 45/40, 46/13, 17/3, 622]3, 453) 2,947 | 0,169 | 0,506 |21,384} 492 ATT 5 


Ha ZnO. Ilo onbiTHbIM JaHHbIM, pasHOCTb M@KAY MAKCHMAJIbHOH 1 ae 
+ BeJIM4YHHAMM TOBeEpXHOCTHOFO HaTAKeHHA He NPeBbNaerT 2,2% (Ta6w. ike: 
_ BIXOAHT 3a Mpeesbl TOUHOCTH obITa. PasHOCTh MexKAy PacyeTHBIMH as 
| HEIMM BeIHYMHAMH MOBEPXHOCTHOTO HaT#KeHHA HaXOMMTCH B mpeseta 
s 25—6%. am, ak ee 
, Ilpu nmepexoge OT CHJIMKaTHDIX PaCcnaBOB C OTHOIICHHEM SiOz : CaO - He 
K paciJiapam c oTHOuIeHHeM 1,6 HaOsmoqaeTcHA NOHWKEHHE Sein od oar 
2 CHHTb MOBEpXHOCTHOH AaKTHBHOCTb { ; 
TAKCHHA. ITO MOXKHO OODACH p ee ei ee Us eaten toute 
MOCKOJbKY, KaK H3BeCTHO, CUJIa CBA3H HOHOB 
SiOe on 
Vs paccMOTpeHHA aHHBIX TAO. 1 cnenyeT, UTO BeEJMIMHbI salah eS 
| /sbIxX CHIMKATHBIX pacmaBOB, pacCUHTaHHble M0 NpaBHsJly aes oe 
| / cormacyiorcs c onpiTHpimu. IIpu mepexose k Oowee 2KesIESHCTEIM Sane beer 
| xomjeHue yBemuuBaetca HM ocTuraeT 5%. Kak careyeT us H pean ne 
Pa3HOCTb MOTHOCTeH paCMaBMeHHbIX H TBEpAbIX CHAHKATHbIX p 


a 
BhuuaeT 10%. pe 


ye an oe + 


> 

Bausuve 3amenpt FeO na ZnO Ha MIOTHOCTb paciiaBOB MOXKHO mbar 

Ha J\MarpaMmme cocTaB — CBOHCTBO (puc. 1) Ha mpuMepe pacnaBoB C OTHOUTIe- 

Huem SiO, : CaO > 1. [10 6onee Ha- 
afem3 — TAAMHOTO v300p axKeHHA 3aBHCHMOCTH 
345 TJIOTHOCTH Ha PHCyHKe HaHecena 
KPHBasd H3MeCHEHHA MOJAPHOTO OObe- 
335 Ma mpH 3ameHe FeO na ZnO. Mousp- 

HbIe OOBEMBI pacC4HTaHbl, UCXOLA v3 
325 aJMIMTMBHBIX CBOMCTB 3TOM BeHUN- 
HBI. . 

XapaktTep KpHBOM CBHeTeIbCT- 
ByeT 06 OTKJIOHCHHH OT 3aKOHa aj- 
JMTHBHOCTH 3aBHCHMOCTH MOJIAPHOTO 
o6bemMa OT cocTaBa paciaBa, BBI- 


mo 

dS 

Gn 
TnomHocmb 


Mon. 068em 
SS 


a9 299 spanHom 3amenoli FeO ua ZnO, uto 
ay 285 POBOPHT O HOBBILMeHHA CTeNeHH yii0- 

: PAOYCHHOCTH HM YBeMYeHHH MJOT- 
205 275 HOCTH YHaKOBKH MOJIeKyJI B pacnwJa- 


2 4 6 & 10 12mon% 


zn0 Be. STO BJIHAHHe COXpaHHerca oO 


KOHUeHTpanwHH ZnO B_ pacisase 
Puc. 1. 3aBHCHMOCTh MosapHoro oObeMa H TpHMepHO B 5 mon.%. Ip aamp- 


ye aes Rae Vaasa UR go Helimel 3aMeHe HaOuOLaeTcaA OOpaT- 
eO ua Zn — z 

SiO>. 1 — MomapHBtit o6pem mpH 1300°, 2 — HbIM MpOecc. 

TOTHOCTh Up 20°, ombiTHad; 3 — MWIOTHOCTb XapakTep KPHBOH YKa3bIBaeT 


npu 1300°, onpitHan; 4 — MJIOTHOCTh mIpH 20°, TaKoKe Ha pa3JIM4He B SHEPIHH B3a- 
pacesbranee YMOelCTBAA KaTHOHOB Fe?* yw Zn?* 
¢ aHHOHOM O?” BIpHCyTCTBHH Kpem- 


HHA HW ee H3MCHeHHeE C H3MCHEHHEM COOTHOIMeCHHA KOHICHTpalMH KaTHOHOB 


Fem ZnS, 
Viucrutyt merasypruu um. A. A. Balikopa meat 


Axayemun nayk CCCP 
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Aornxage Akaqemun nayrx CCCP 
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PEOJIOTH A 


B. f. BEJIM4YEHKO, MI. M. XPEHOB u 10. A. YEPHOB 


NO3AHHE MOJIACChI PAHHEKAJIEMOHCKOM FEOCHHKJIMHAJIN 
BHYTPEHHEM YACTH BAMKAJIbBCKOH FOPHOM OBJIACTH 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoseoim 15 III 1961)} 


Mctopus reO.lorMyecKoro pasBuTHA BalikaJbcKOM rOpHOM OGslacTH B KeMO- 
PHHCKMH MepHo c AaBHHX Op ABJIAeTCA mpesMeTOM OCTpOH MucKyccHH 
(3, 4, 8, 9, 78, 2°). Jlomroe BpeMA CuuTas0Cb, UTO B ee BHYTPeHHeH “acTH KeMOpHit- 
CKHe TOJMLU-1M60 OTcyTCTBYI0T (°), 1H60 He MOrYT ObITb OTJEJICHbI OT BEpXHEIIpoO- 
TeposolicKkux (7), OnHako HcCeqOBaHHA, NpOBEMeHHbIe B NocsesqHee Bpema, 
‘oKa3aw Halw4ne KeMOpHHCKHX (ayHHCTHYeCKH OXapaKTePpH3OBaHHbIX OTJIO- 
2KeHHM BO MHOFMX paiionax paccmaTpHBaemoit oOsactu (*, *, *, *!). Tipu stom 
BbIACHUJIOCb, YTO OHH TpaHCrpeccuBHO, C Pe3KHM YIJIOBbIM HeCcoracveM 3auJie- 
raioT Ha Oovlee J peBHHX, B TOM YHCJIe aPXeHCKUX,-KOMIMJIeKCaXx, CMATHI B JIMHeH- 
HbIe CKalKH M MpopBaHbI nyToHaMM rpanuTos. JlaHHble NpexHUX HCCIeLOBAa- 
Tejleli, a TaK%Ke MHOFOJeTHHe JMUHbIe HAOJIOJe€HHA ABTOPOB MO KemMOpHiicKHM 
Touiijam ButumcKoro miockoropps, MkatcKoro xpe6ra, Oaccelinop pp. YABI, 
Kyp6ni 4 Typku no3BosM1M BbijenuTb Y1MHO-BUTUMCKYW CTPYKTYpHO-pallvab- 
HYIO 30HY, KOTOPasA pa3BHBa/lacb B HW2KHEM Masleo30e Kak THMMUHAA SBreOCHH- 
KMHadb. He uMeA BO3MOXKHOCTH paCCMATPHBaTb 30 eCb BCIO HCTOPHIO pasBUTHA 
3TOM 30HbI, yKaxKeM JIMIIb, UTO B lipejeax ee MbI BbIeAeM HHKHE- HM BepXHe- 
KeMOpHUCKHe OTJIOMKeHHA, OTBEUAIONIMe ABYM KPYMHbIM 9TAaMaM Pa3sBUTHA SOHBI. 
B nepBbii stan — HwxKHeKemMOpulicku — npoucxo_uT dopMupoBanue sBreo- 
CHHKIMHAJIbHEIX OpMalluii: TeppHreHHOM, KPeMHUCTO-ALIMOBOH, CIMJIMTO-Ke- 
paTOpHpoBol, PHMOBbIX MH Xe€MOFeHHbIX H3SBeECTHAKOB. Bo BTopou stam dop- 
MHPYIOTCA MOSTHHE MOJIACChl — MeCTPOUBETHBIe TEPPHTeHHBIe TOMULM, BEPXHe- 
KeMOpHlcKu (>?) BOSpaCT KOTOPbIX yCTAaHOBJIeCH ABTOPaMH B 195i Re 

CmefyeT OTMeTHTb, UTO O KpaCHbIX MeCdaHHKax BuTHMCcKoro MIOCKOropbA 
nucamm emelI. H. Kponotxun, 1. A. Jlonarun, A. K. Menicrep u IO. VM. Touo- 
BUHKMHA, OTOXKMeCTBIABLIMe HX C MOTCKHMH H JICHCKMMH, PpaSBUTbIMH Ha 
Cu6upceKoi naatdopme. Ilosxxe GoJIbuIMHCTBO yccsleqOBaTeeH OTHOCHJIO MecTpo- 
(IBeTHBIC TOJIIIM K HHKHeMy KemMOputo (°, 23) HO HHOMa UX CUMTAasH BepxHena- 
jeosolickumu (22) uw Raxke Me3030HCKHMH (°), B HacTosilee BpeMA CBHTHI NecTpo- 
IBETHBIX MOpPOM M3BeECTHAI Ha BuTHMCKOM I1OCKOFOpbe (Gacceliupl pp. Barya- 
puxu, Ycou, Jbxusmuyya, Aranaura), BuTum-XoOJIoMcKOM Bosopasyzee (pu. Xy- 
ayna, Xonunxa, cram), B Oaccelue Pp. Typxu (puc. 1). 

Han6onee onpeleseHHoe crpaTurpaduyeckoe MONOAKeHHE TIeCTpOUBeETHbIC 
MOpObl HMeIOT Ha Burum-XovsioHcKoM Bosopasyeve, re NO KJ. Xysya, Biajato- 
mleMy ciipaBa B p. BuTHM, HuKe yCTbsA Pp. 3a3bl, OHH OObEAMHEHbI ABTOPAaMH 
B HCTAMHCKY1IO CBHTY, 3avieraiolly!o C yIVIOBbIM H cTpaTHrpapwyecKHM HeCco- 
rilacveM Ha H3BeECTHAKAX C (PayHOH JIeHCKOrO Apyca (Cm) (*). Hepexppisaetcs 
HCTalMHCKad CBUTa sdpdpy3HBaMH WaraHXYyHTeHCKOl CBHTbI, OTHOCHMOH K TpHa- 
cy (°). B ocHOBaHHM MCTAIMHCKOM CBUTbI IIpocJeKUBaAeTCA TOPHSOHT MAJIOMOLL- 
HbIX KOHTyIOMepaTOB C TaJsIbKOH MOACTHIAIOIMXx H3BeCTHAKOB, KOTOPble BbILIEe 
10 paspesy mepexo{AT B KpaCHOMBeTHbIe NeCtaHUKH Mu rpaBeUTbl (c KapOouat- 


* Kpome aBTopos B HCCJIeOBaHHAX B jOKHOH yacTH BuTMMCcKorO MocKOrOpbsA NPHHHMaJIH 
yuacrue IO. B. Komapos, 10. Bb. Mycun, B. B. Ckpunkuna, A. TI. UWoros. 
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HIM H PIMHMCTO-KapOOHaTHBIM IeMeHTOM), KapOoHaTHble UM TJIMHMCTO-KapOouarT- 
HbIe CJIAHIbI, MepecsaMBaroniMeca Mexy coOoi. MomtHocTh 9TOHM MecdaHo-Kap- 
6oHaTHOii MayKH OKO 500 mM. Bane claHIbl NOCTeNMeHHO BbITeCHAIOTCA recda- 
HWKaMH, OOJIbINei YACTbIO KpaCHOMBeTHbIMH, HMCIOULMMA aJIEBPOJIHTOBY10, TICe- 
(pHTOBY1O H MCaMMUTOBY0 CTPyKTYpbl. TeKcTypa ux nosocuatas, c1a6omojoc4a- 
Tash WM KococmoncTad. Cpeqw mecuaHuKOB MpeoOsaaroT MOJIMMUKTOBHIe, pee 
BCTpewaioTcA KBapleBbIe CO CylaGoH COPTHPOBKOM OOJOMO4HOrO MaTepHaila. 
B mecuannkax “acTO MpucyTCTByIOT BHYTPpHopMallHOHHbIe KOHTJIOMepaTHl, 0O- 
pasyloulue MaJIOMOMLHbIe mpocion MH AMHSbI. MoulHOcTh MCTalIMHCKOH CBHTbI 


olweHuBaetca B 1500 mM. 


+ 


us < 
Ss Ki, 
of H ive 


Kypymxan,, 


> m ‘ an 
* AM 
° \? 


§ 
B 


e 
Bapryann 


SS 
BER 


yy 


Ky 


30 0 30 60 90 190km 
SaaS | 


Puc. |. Cxema pacnpoctpaHeHua mo3qHux Mosacc. / — yuacTKH 
PpacmpocTpaHeHHA MOAaCCOBBIX OTMO*KeHHH (Cms3?) BO BHYTpeHHeH 
yacTu BalikalpcKol ropHot oOacTu, 2 —npezmolaraeman moma 
BePXHCKeEMOPHUCKOH «OCTATOUHOM TeOCHHKIMHaIH», 3 — ceBepo-3a- 
maqHaa rpawnna YWuHO-BHTHMCKOM CTpyKTypHO-alHalbHOl 30HbI 
HWKHEKCMOPHHCKOH SBreOCHHKJIMHaIH, £— paspbIBHble HapylleHHA 


Tlopogbl ucTauiMHCKOH CBUTbI MpocexKeHbI aBTOpaMu K CeBepy H CeBepo- 
BocToky oT ButumM-XomolicKoro Bozopasyena no xp. Belicpixan, no pp. Korbi 
muTy, Jokumuge, Aranaure (cm. puc. 1). 3yecb on OTMMYaIoTCA OoubIe rpy- 
OosepHUcTocThIO O6MOMONHOrO MaTepHasa. BuyTpHcbopMallMOHHble KOHTs0Me- 
paTbl, COlepKalive pasHooOpasnyio rambKy pa3mepom yo 10 cM, cTaHOBATCA 
Ooutee OOWJIbHBIMH. Cesepo-BoctouHee pu. JDKUIMHABI MeCTPOUBeTHble mecdaHHuku 
oOpasyloT HeOOJIbUIMe <OKHa> B MOKpOBe KaHHO3O0MCKUX Oa3anbToB. Mctamun- 
CKax CBUTa CMATA B KpyTble (40 50 — 70°) cKaqKH CeBepo-BOCTOYHOrO MpocTH- 
PaHHA, MpOpBaHa HM MeTaMOpu30BaHa TpaHuTaMu. 

CaleLyiouluM paiioHoM, B KOTOpOM TIeCTPOUBeTHbIe OTJIOXKCHHA HMEWT 3HaAuH- 
TEJIbHOe Paciipoctpanenve, ABIAeTCA OacceHH pp. bargapuua u Ycos, re 9TH 
POpOAbI BbILeeHbl B OargqapHHcKyto cBuTy. Ilo qanHpm II. B. Ocokuna, ona 
SalleraeT C YIIOBbIM HM CTpaTHrpaduueckuM HeCOrmacveM Ha MOposax BepXHero 
MpOTePO30xA HM YCJIOBHOFO HHKHEFO KeMOpuA. OCHOBaHHe CBHTHI CJIOXKCHO MEJIKO- 
TaJCYHbIMH 3€JICHOBATO-CepbIMH, PO3OBbIMH HM KOPM4HeEBbIMA KOHTIOMepaTamMu 
HM l'paBeJIMTaMu, KOTOpHIe 110 MIpOCTHpaHHhto TepeXOAAT TO B KpaCHOILBeTHble mec- 

YaHUKH, TO B KPyNHOraeuHble KOHTIOMepaThl (Tavloi-Ycoickui Bosopasye). 
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Bpile B paspese CBUTHI MpeoGmaqatoT NecTpouBeTubie (KpacHble, JHJOBHIe, 3e- 
@HOBATO-CepEIe) CpeAHeSePHHCTHIe MeCYaHHKH UH aJIEBPOJIMTbI, MepecsanBatio- 
| UqMeca C MIMHUCTBIMU ClaHilamn. [lecuanHku MpeHMYLeCTBeEHHO MOJIMMUKTOBLIE, 
pexke KBapleBbie. OOJIOMKH MJIOXO OTCOPTHPOBAaHI, IeMeHT 10 THITY OTHOCHTCA 
K KOHTAKTOBOMY H KOHTAKTOBO-nopoBomy. B cpejHei uacTH pa3pe3a B mecua- 
HHKaX NOABJIAIOTCA MAJIOMOM[HbI€ MpOC/IOH KPeMOBbIX, PO3OBbIX HM CePbIX H3- 
BeCTHAKOB H MepreJie. Cnopayuuecku oTMe¥aIOTCA TyPOKOHTOMepaTEI, Tyo- 
mecuaHHku, TYPbI Peb3HTOB M KBapweBbIx NOpdupos. MouiHocTs CBUTEI LocTH- 
raet 3000 m. Ilopoast GargapuHcKot CBUTHI OOpasy1oT CHHKHHAJIbHYIO CTPyKTy- 
| py CeBepO-BOCTOYHOPO TIpocTHpaHHsA, OCOXKHEHHYIO OosIee MeJIKUMH CKJIaKaMu 
_C KPYTbIMH yrvlaMH NayeHHA KPbLIbeB H pa3spbIBaMH. 

AwaJOPOM MCTALIMHCKOH CBUTEI MbI TakxKe CUNTaeM AMOYHICKY1O CBHTY, H3y- 
yeHuyio K. A. Wlaxpapcrosoi, JI. B. Berpospim, A. A. Kpyncxum, B. IT. Beau- 
yeHKO B OacceliHe p. SAmOya, mpaBoro mputoka p. Typku. AmOyiicKas cBuTa 

- 1pecTaBJIeHa KPCMOBbIMH, CePbIMH, 3e1eHOBAaTO-CepbIMH MeC4aHHKaMH, KOHTVIO- 
- MepaTaMH H CJlaHilaMv, HHOra HMeIOWIMMH MaJIMHOBbIH HM (HOJIETOBbI OTTEHOK. 
| B cocraBe CBuTHI peocONaaroT NOJIMMHKTOBbIe H KBapIleBble MeC4AaHUKH C JIMH3aMH 
M MpoOcOAMH BHYTPHOpMalMOHHbIX KOHTIOMepaTOB H TrpaBesHTOB. LlemexnT 
UX 2KeJe3MCTHIM WIM TIMHMCTO-KapOoHaTHBI. B amOyHCcKOH CBHTe m0 CpaBHe- 
HMIO C HCTAMIMHCKOHN HM GarapHHCKOH 3HAYHTebHO MeHbULY1O POwIb HpatoT Kpac- 
HOUBeTHbIe mecuaHuku. Buzumasa mouiHocTh cBuTpt 600 — 800 mM. 
Bee nepeuncJieHHble CBHTbI MeCTPOLWBeTHbIX MOPOL ABJIAIOTCA OHOBOSPact- 
HbIMH HM 3aHMMAIOT OMpejesieHHOe CTpaTHrpaduyeckoe NOMORKeHHE, MOBCeEMeECTHO 
3aslerad C YrIOBbIM M CTpaTurpadvyeckuM HecorslacHeM Ha HHKHEKCMOPHHCKHX 
_ 06pa30BaHHAX HU epeKpbIBanch sctpy3uBamu TpHaca. ABTOpbI CUMTAIOT UX YCJIOB- 
HO BEpXHeKeMOpHHCKUMU HM CONOCTABJIAIOT C BEpXOJIEHCKUMHM OT/IOXKeHMAMH (Cis) 
CuOupeKon maatdopmp (7, *). BepxHekemOpHiicKH BO3paCcT MeCTPOMLBeTHEIX © 
TOJIUL MbI OOOCHOBLIBACM TaK2Ke 34KOHOMEPHBIM HX NOABJICHHEM B 3aKJIOUHTEJIb- 
HyIO cTaf—wio pa3sBuTHA Yyauno-BuTumcKolh CTpyKTypHO-alMabHOH 30HbI 
(cm. puc. 1) Kak 4acTH KeMOpulicKol (paHHeKaJleLOHCKOM) SBreOCHHKJIMHaJIM Caa- 
HO- batikasBcKON CKIaquaTon OOsacTH. Bae MbIl YIOMHMHAJIM O TOM, 4TO B HH2KHEM 
“KemMOpuu YqHHO-BuTHMcKad 30Ha PasBUBalaCb Kak THIMYHAA SBreOCHHKJIMHAIb, 
B KOTOPOM CKaquaTOCTh HM WIMpOKHe MarMaTHYeCcKHe MPOABJEHUA MpHypoOveHbl, 
110-BHMMOMY, KO BTOPOH MOMOBUHe CpesHero KeMOpusA. OMHAKO pasBuTHe Y 1HHO- 
BuTHMCKOM 30HbI Ha 2TOM He 3akKoHUHJOCcb. B BepxHeM KeMOpuu OOpasz0Banacb 
_Kpynvaa «BHYTpeHHAA BrasuHa» (°) WIM «OCcTaTOUHaA TeOCHHKJMHAJIb» e 
Sta BrakMHa MybLooOpasHoH popMbI He 3axBaTbIBaa BCelt YAMHO-BuTuMcKon 
30HbI, a NPOTATHBalacb OT paliona EpaBHHHCKHX O3ep B CEBEPO-BOCTOYHOM Ha- 
TpaBleHun go Oaccefiyop pp. Bargapuna u Ycol uw Ha samay Jo Oacceina 
p. AmOyi (cm. puc. 1). B Heli HakarlIMBaJMCb MOUIMbIe TeppHreHHBIe mecTpouper- 
Hble TOJIM, OTHOCAIIMeCH K KaTeropuH MOCeMHBepCHOHHBIX Moviacc (°,*7) 
C He3HAUHTeJIDHLIM MposBeHHemM SPdy3HBHOrO MarMaTH3Ma. Sta MoslaccoBax 
dbopMaiHa xapakTepu3yeTca rpyOooOOMOUHbIMK (allMAMH TeC4aHHKOB, KOH- 
‘TIOMepaTOB, FpaBeAHTOB, pExXe AeBPOAHTOB H C/AHIEB, MepeMesKarOulHXxXcH 
Mexky coOoi. KapOonaTHble OTJIOxKeHHA (H3BECTHAKH H MepresM) OOpasy10T 
JMUIb He3HAuHTeNbHBIe mpocsion. Jia mecuaHHKOB OObMHA KOCAA CONCTOCTH, 
“3HaKM pxAOM M BOJIHOMpHOOMHbIe 3HaKH, YTO YKa3bIBaecT Ha oOpasoBaHue HX B 
TipHOpeKHO-MOpCKHX YCJIOBHAX. Cys m0 H3MeHCHHIO (pau BHMMOH MOULHO- 
CTH MeCTPOMBeETHBIX OTOXKEHUM OT 600 (p. Am6yH) 20 3000 m (p. Ycou), 9Ta oc- 
TATOUHAA TEOCHHKAMHaJIb MCMBITHIBAIA MAKCHMaJIbHOe mporHOaHHe Ha CeBepO- 
Re Bae - 06pa2 fi eli gactu Bait- 
Bpiapsenve BepXHekeMOpHiicKUx OOpasoBaHHH BO BHYTPCHH st 
AJIbCKOM TOPHOM OONacTH MMeeT MPHHUMNMAIbHOe SHAvCHHE WA ea ae 
BPeMeHH MocelHeH reOCHHKJIMHaJIbHOU cH auaaTOCr™ W 3aBepllleHHA Seer 
Sage pexuma. J[o HeqaBHero Bpemenu (7, °°, ) MocreqHAA TeocHH 
H 


ad CKjlaluatocTb B mpemetax BalikabcKoi TOpHOH OOMacTH ONpeeAACh 


“Tub Ha OCHOBaHHH HCCAeLOBaHHH B MepeXOAHO OOMaCTH OT Cu6upeKon miat- 


|“ (PopMBI K CKJaq4uaTO 30He MO Hecorlacuio MCKAY KapOoHaTHOH TOILE (Cm1) 
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u Bepxovienckoit cBuToH (Cms). Haanune BepXHero KeMOpHs! BO B 
WacTH TeOCHHKIHHAaIbHOM OOacTH M60 CTABHJIOCb NO COMHEHHE, 


ralocb copeputeHHo (1°, **). BpryesieHHe MOMIHBIX OCAKOB BepXHero cen 
na BYTHMCKOM MJOCKOropbe, 3aleraloulux TpancrpeccHBHO HM HecoracHo Ha 
HWDKHEKEMOPHHCKUX TOJIMLAX, YBEpeHHO OnpeyeAeT BPeMA (Cmz) nposBuleHHs 
rlepBOH (basbl paHHeKa/IefOHCKOFO TeKTOreHesa. OgHako CKIaquaTple [BHKeHHA 
IPpOLOIMKAHCb H MOC OTMORKEHUA OCALKOB BEpXHero KeMOpHA, TAK Kak TOcwes- 
HMe CMATHI B CKIaKH, KOTOpble OOpas0BaJIHCb, MO-BHMMOMY, B 3aKJIOUNTCJIb- 
Hylo (pasy CallaupcKoro TeKToreHesa (Cms— O). OcraeTcs OTKPBITbIM BOpOc 
O MarMaTHUecKOll JeATCIbHOCTH B CBA3H CO CKAaLTaTOCTbIO BepXHero KeMOpHA. 
TlectpomperHbie OTOKeHHA TIpOpBaHbl TpawHHTaMH, BOSpact KOTOPBIX elle He- 


sICeH. 
Takum o6pa30M, eCTb BCe OCHOBaHHA paCCMaTPHBAaTb -Yauno-ButTumckyto 


CTPYKTYPHO-allMaJibHy!0 3OHY Kak KpaliHioiI0 CeBepO-BOCTOUHYIO BETBb eHHOH 
KeMOpHHCKOH TeOCHHKJHHAaJH, OxBaTbIBalollel SanayqHoe SaGalikasibe, CceBep- 
Hyro uacTb MouroupeKol HaposHor Pecny6auxku, Tysy, tor Bocrounoro Casna, 
Sanaqupiit Cann u Kysnenkuit Anaray (, ™4) 4 3aMKHYBUIeHCA B KOHILe BepXHero 
KeMOpHA. 


‘Bocrouno-Cu6upcKuli reomormyecKHit HHCTHTYT TloctymHto 
_CuOupcKoro oTzenenua AKaylemuu HayK CCCP 11 III 1961 
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AkaxkeMunu nayx CCCP 
1961. Tom 138, Ne 6 


PEOJIOPH A 


tO. A. TPOMOB u B. K. NYTAHLLEB 


OCHOBHBIE YEPTbI TEOQJIOTHM JOKEMBPHS FOrA 
AAJIBHETO BOCTOKA CCCP MW MPHJIETAFOWIMX TEPPUTOPMA 


(ITpedcmaenexo axademuxom JI. C. Kopxcunckum 14 XII 1960) 


_ JfokemOpuiickuve o6pa30Banua B ioOxKHOK actu Jlanpnero Bocroxa CCCP 
M Ha mpHJierawulux TeppuTopuAx cepepa Kopeu u Cepepo-Boctognoro Kuraa 
ydacTByioT B CTpoeHuu Kutalickoii nulatdopMpl 1 OOHaxKalOTCA B Mpesetax cpe- 
AMHHBIX MACCHBOB UM Aflpax HaHOO.lee T1yOOKO 3pOMpOBaHHEIX aHTHKAMHOpHeB 
MlaICOSOMCKHX HM Me3030MCKUX CKa{4aTbIX CHCTeM,  ONOACHIBaIOMLMX MaTPop- 
My. Cpe HUX BbIJe/IM10TCA TpH KOMIJIeKCa NOpO, OTBE4AIOULMX TpeM CamocTOA- 
TeJIbHBIM TEKTOHO-MarMaTH4eCKHM WMKJIaM pa3BuTHA. HaawHui KommueKc oOT- 
HOCHTCA K apxeto, CpeqHuh — K MpoTepo3o1w, a BepxHu — kK CHHHO (puder). 
__ Apxelckue oOpa3soBpaHua HavOoJlee WIMpOKO pacnpocTpaHeHbI B mpesemax 
‘Ianpayu-Kopeiicxoro mMaccupa (WeHTpaibHaa uactb KopeicKxoro nomyocrpora, 
n-oB [[lanHbyyH uM BocTouHad 4acTb JIAo,yHCcKoro mo.lyocTpoBa). Busumaa uactb 
paspe3a MX MpescTaBseHa rHelicaMu, rpaHyJIHMTaMu MU KPHCTaJJIM4eCKUMH CIaH- 
WaMH, KOTOPbIM MOJ4HHEHbI KBapUHTbl, MpaMopbl H amduOosuter (7, *, 1°, 1%); 
‘cTpaTurpapuyeckad nocesoBaTeJIbHOCTh 3THX OOPa30BaHHH He yCTaHOBJieHa. 
Tlopogpi rayOoko mMetamopdu30Bauel. Jd HUX THMM4HbI MMHEpaJIbHble accouna- 
IMM TpaHyMTOBOK u ambuOomutToBoi dauni (1%). Textronuyeckue cTpyKTypbl 
apxXeA MMeIOT IIpeHMylecTBeHHO CyOUIMpoTHOe MpocTupaHue. 
XapakTepHo wIMpokoe pa3BuTue B apxee MarMaTHYeCcKHx OOpasz0BaHHit. 

Han6osee paHHuMu cpeiH HUX ABJIAIOTCA HEOOJbUIMe MHTPy3Hu JOCK a_yaToro 
ula, CJIOMKeHHbIe T1yOOKO H3MeHEHHbIMM OCHOBHbIMH HM YJIbTpaOCHOBHBIMA [i0- 
eae — oOpToambu6o1utTamu, metara00po, MeTafvaOa3amu, CepmeHTMHUTaMH 
uv T. 4. (1°). [lo3quee Bo3HUKIM CHHTCKTOHHYeCKHe MaCCHBbI NOpPupobsactu- 
WeCKHX THeMCO-rpaHATOB, COMpoOBOKaeMbIX OOWIMPHbIMA MOJAMH pa3JH4HbIx 
mMurMaTuTos. B dopmupoBaHuk 9TUX MOpOs CyULeCTBeEHH YO pOJIb HrpasK Npouec- 
Cbl PpaHHTH3allMu HM CeJIEKTMBHOFO IlaBJeHHA. SaBepulaeTCA apxeHCKMH Mar- 
MaTH3M HeGOJIbIIMMH TPeLHHHbIMH HHTPy3HAMM aJIACKHTOBbIX WH JIeAKOKpaTO- 
BbIX [PpaHHTOB. . : 
_ Hasaso mporepo30a o3HaMeHOBAJOCb CHJIbHEMUIMM pasqpoOseHHeM apxei- 
(CKUX CKslaquaTEIx CoopyxkeHHi. B 3TO BpeMA ObII 34a107%KeH HOBBIM CJIO*KHDIK 
PeOCHHKJMHAJbHbIM Nporud, Tpor KOTOpOrO pacnoaraeTCA MOA yrIOM K MpoOcTH- 
paHMio apxelickux CTpyKTYp. ITO HECOOTBETCTBHE CTPYKTYPHBIX [11aHOB OTUCT- 
MBO ycTaHaBjuBaetca B CepepHoli Kopee. Ilpoctupanue apxelckux CTpyKTyp 
BileCb CyOUIMpOTHOe, ceBepO-BOCTOUHOE, a MpOcTupaHnue CTpyKTyp MpoTepo3sox” — 
‘cyOMepuAMOHabHOe, ceBepo-ceBepo-sanaHoe (*,**). OTqenbHble (parMenTbI reo- 
CHHKIMHaMM, BOSHUKUel B MpoTepos0e, yCTaHaBJMBaljoTcA Ha ceBepe Kopeu, 
B Cepepo-Boctounom Kutae, IIpumopbe, Maiom Xuurane x BypevHcKOM Mac- 
cue. [Ipeqmaraemad peKOHCTpyKWMA MpoTepo3OHCKOrO TeOCHHKMHAa/bHOTO 
nporu6a mpuBeyena Ha pu. |. 

| BuyrpeHuee crpoenue storo nporu0a pacumbposaxo eile ca60. Han6o.1ee 
OHbIe JaHHbIe HMe1oTCA 10 ceBepy Kopenu, Tle BbiIfeiAI0TCA ABE 30HBIC pa3- 
JIM4HbIM TeKTOHHYeCKHM pexkuMoM (*). 30H, oOpaminioulad C€BepO-BOCTOYE yi0 
iOkpavHy apxelCKHX CKMalyaTbIX COOPyKeHHH Ulanpayu-Kopefickoro MaccuBa, 
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XapakTepH3yeTca Tep pHreHHO-KapOOHaTHbIM cocTaBOM Ocaj\KOB — Cepust ~Mau- 
xomméH. OcHoBanve 3TOH CepHu CJIOAKeHO (4, 8, 11, 18) rueiicamu, amcuOoumTa- 
MU HM KPHCTAaJIJIM4eCKHMH ClaHWaMH, CpeqHAA YaCTh — MpaMOpaMH, a BepXH 
OMOTHTOBLIMH,  CHJIJIMMaHHTO-OHOTHTOBLIMH HM ApyrHMH KpHcTaJuinye 
caHilaMu HW KBapwutamu. Bo BuyTpeHHei 4acTH lIporH6a WiMpOKO pasBUTbI 
(py3HBbl CHHJINTO-KepaTodpupoBol dopMallMH — cepux Tymanran. B cTpoeHun | 
. 3TOH CepHu MpeoO/laqawT XJIOPHTOBHIe, | 
AKTHHOJIMTOBbIE HW pyre pa3sHOBUAHO- | 
CTH 3@JICEHOKAMeHHBIX CJIAHIeB, COMep2xKa- | 
IHX TOPH3OHTbI MeTaMOpdH30BaHHEIX | 
ocalOuHBIX Hu TY(OreHHBIX “MOopod (’). 
Bau3sku TeKTOHMYeCKHH perxKMM, T0- | 
BUJ.MMOMy, CyllecTBOBavI Ha Masiom XUH- 
rane, Tle B CTpOeHHH NMpoTeposolicKHx | 
TOJUL CYHLECTBEHHAA POJIb IPHHAaexKUy | 
MeTaMOp(H30BaHHbIM OCHOBHBIM 3py3u- | 
ae BaM, IIpeBpallleHHbIM B @aM@HMOOJIMTHI XH | 
1 amuOoulopple THelicbI. B paspese OHIi 
epecJIaH“BaroTcsa C OAOTHTOBHIMK THelCca- 
MH WM KpHcTasuImuecKuMyH CulaHiaMe (1°). | 
BIlpumopte u na bypewuckom mac- } 
cuBe adpdby3HBbI B COCTaBe MpOTepO3soH- | 
CKHX TOJIUL He yCTaHOBJeHbI. Bo3MOxKHO, |. 
TeEKTOHHYeCKaA OOCTAHOBKAa 37eCb Oblvia } 
cxolHa C TOH, KOTOpad CyYyLleCTBOBAaJA | 
BO BHEIIHeH 30HE MpOTeposoHcKOH Teo-- 
CHHKJIMHaJIM CeBepHou uacTH Kopex. B | 


IIpumMopbe pa3spe3 mpoTepo3s0ucKHx o6- | 
Puc. 1. Cxema pacnouloxwKeHHA  IvIlaBHbIx P epee ene 


CTPyKTYPHBIX 3JIEMeHTOB apxelicKHX HM Mpo- pe alae yey RRC ay cepusa) mpen- | 
TeposolicKHx OOpasoBaHHii B mpoteposoe. CTABJICH (*,’) rHeticaMH HW KpucTasunye- 


1 — oOnacTb apxelickolt cKayuatocTH, 2— CKUMM CJIaHIlaMu, COJepxKalMMH B Bepx- 
o6sacTh MpoTeposoHcKol CKaquaTocTH, J— yet yactH nauKH MpaMopoB, aB Bypeuu- } 
TIpOcTHpaHHe CKJaquaTHX CTpyKTyp,; @ — e 
anbayn-KopelicKnii maccus, 6 — pegno- KOM palione — OMOTHTOBBIMH, OMOTH- | 
Jlaraemble YKeECTKHe MACCHBBI TO-amM*uOOJIOBbIMH M ApyrHMu THeHCa- jf 
MMH KpHCTaJJIMueCKMMH CJlaHIaMu. 
B Cenepo-BoctouHom Kutae KOHTYPbl OTLCIbHbIX CTPYKTYPHO-alMasbHblXx 
30H 110Ka He MOryT ObITb yCTaHOBJIeHbI. OCHOBaHHe paspesa MpOTepo30A Mpell- 
cTaByleHO 3ecb cepuamu AnBIIaHb (OHOTHTO-aM*pHOOJIOBbIe, XJIOPHTOBbIe, AKTH-| 
HOJHTOBLIC HM Jpyrve KpHCTasIMYeCKHe CaHIbl C FOPH3OHTAMH KeJeSHCTHIX | 
KBaplHTOB) HW XeMJYHUSAH (CJOLMCTHIe, CJOAMCTO-KBaplleBble, XJIOPHTOBbIe H} 
Apyrue CaHilbl C TPOPH3OHTAMH MpaMOPH30BaHHbIX H3BECTHAKOB HM HKeJe3HCTHIX | 
KBapiuTos) (°, °, 1°, 18). Ha Hux HecoriacHo 3aerator cepuu JInox9 u Martaub, | 
CJIOKeHHbIE THeliCaMH, KPHCTaMM4eCKMMM CylaHUaMM uM Mpamopamu (?, °, 7°). 4 
B KOHIle NpOTepo30A NPOHSOLIJIH CHJIbHBIe TeEKTOHHYeCKNe JBMKeHHA, KOTO- 
pble IPHBEJIM K 3aMbIKaHHIO NpOTepO3OHcCKOH TeOCHHKJIMHAJIbHOM CucTembI. Mar-} 
MaTHYeCKad JCATEbHOCTH, CBAZAHHAA C 3THMM ABHXKCHUAMM, MPOABHMACb BECb- | 
Ma untencuBHo (*, 7°, 14). B sto BpeMA BO3HHKJIM MHOTOUNCJIeHHbIe HHTpy3Hh 
rpaHHTOHJOB CHHOpOreHHOrO H NO3{HeEOporeHHOrO THNa — JyHMAHbUIAaHCKHe 
rpanutpt Cepepo-Boctounoro Kutaad, pHBOHCKHH ‘kommuieKc ceBepa Kopen, 
rpaHuto-rHelicbl! Bypewuckoro MaccHBa 4H T. J. | 
B noposax cHHuuCKOrO (puceicKoro) KOMIVJIeKCa OTParxKeHbl COOBITHA TpeTbe-. 
rO TEKTOHO-MarMaTH4eCKOrO -WHKIIa. OT NOACTHMAIONIMX TOL apxex HM MpoTe- 
pO30A MOpOAbl STOO KOMIVJIeKCa OTJCJICHbI OTUETIHBLIM HM MOBCEMeCTHO MpOsAB- 
JICHHBIM HECOPaCHeM, Pa3seJIAIOULMM MOPpaHHuHble OOpa3s0BaHuA MO xapakTepy 
pa3pesa, cTeleHH MeTaMopdu3Ma HM OCOOeHHOCTAM MarMaTHYeCKOM MeATeIbHO- | 
cru (°, *, *, *). B npezesax paccmaTpHBaemoro pervona CuHuicKHe (pudelicKue) 
OTJOMKEHUA MpeCTaBJIeEHb! KaK B THMWYHO TeOCHHKJMHAbHBIX, TAK HM B TaT- | 
(POPMeHHBIX (alHAX. 
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Cxema conocTaBuleHuA CTpaTHrpaduyeckux paspesos foKemOpuiickux TomM, tora Tlansnero Bocroxa CCCP u mpuaeratomux TeppuTopuli 


TIpumopte (no IO. &. Tpomosy) 


Manuiit Xunran (no A. I. PaywKosy, 
a BE Siipumy ‘u yp., ¢ W3MeHeHHsAMH) 


Cunuit (puceili) 


I]poreposoii 


Apxeii 


Tomma cuanto u M@JIKO3CPHHCTHIX TeCuaHHKOB 
c mulacTaMH MpaMoposB H 7OOMUTOB. 900 — 1000 M 


Toma cepHunrossi 
IX HW CepHuHTo-rpaduro 
cnaHues. 300 M : oe 


Hecorache 
Cnacckaa cepa. Meramopdusopanubie necuaHiku, 
CMIOMUCTHIe CMaHUbl HM nopdupougy. Bonee 2000 m 


Hecoraacue 


Yccypuiickas cepua 

Toma MpamMopos u rueiicos. Mpamopsi, nepecaa- 
MBalOulvecaA C OHOTHTOBbIMH, OMOTHTO-CHJIJIHMaHHTO- 
BBIMH H APYrHMM rHelicaMH HW KpHCcTasIMYeCKHMH 
claHiaMHu. 2500 m 

Touula rHeficos M KpHcTaMuecKHx cmaHyes — 
6HOTHTOBLIX, OHOTHTO-CHJIIMMaHHTOBBIX H Ap. 3000'mM 

Tomuja rueiicop —6HOTHTOBLIX H 6MOTHTO-cHII- 


JIMMAHHTOBBIX C MpOCNOAMM KPHCTaJIMYeCKHX CyaH- 
yes. 3500 m 


Bypeuncxui 
MOBCKOMy, 


i pation (no B. B. Ounxu- 
10. II. Pacckazosy u ap.) 


Ta6nuna 1 


Cepepnas yactp Kopen (no B. M. [puroppesy, T. Ka- 
Oancu, Ilak Cex Yxy, B. K. Ilytunuesy, C. E. Cunn- 
ukKoMy HM Ap.) 


Mypanqasckas canta. JonomuTp! c mpo- 
CAOAMM YPAMCTO-rAHHUCTHIX H APyrix 
claHues. 700 m 


Vrununuckaa canta. PHaaTOBHAHEIe, ce- 
PHUNTOBIe H Apyrne caanubl, (PHJVINTBI, avie- 
BPOJIMTbI, NecuanuKu, 1000 — 1500 m 

Tlurypekas caura. Mpamopu30BaHHble 13- 
BECTHAKM H MpaMopbl c MacTaMi *uaVINTOB 
H cylaHues. 1400 — 1200 m 

He6oubuioe necoriacne 

CoiosHenckasa cputTa. CmosucTbie Hu cwlo- 
AUCTO-rpa*uToBble cwaHUbl i KBaPLUTBI C 
fiacTaMu Mpamopos. 1500 — 1800 m 


Tonmta cwtofAHO-albOUT-KBaPpLleBbIX, aJIb- 
OHTOBBIX, XJIOPHT-aJIbOHT-KBapWeBbIX H py- 
DHX -KPHCTAJIM4eCKHX CaHleB 


Tomuta amu6onuTop nu amcpHOooBbIXx, 
rHelicoB ¢ MpocsoAMH OHOTHTOBbIX rHelicoB 
HM KPHCTAaJWIM4YeCKHX CaHUeB. 

Tonuja 6HOTHTOBBIX rHelicop C JHH3aMu 
KBapIMTOB Mm am@u6omntos. Bonee 1800 Mm 


Meabrunckan cauta. U3pecruakn c 
IMH34MH JOOMHTOB. 850 — 950 m 

Cynapunckan csura. Tlecuanuku, 
ClaHWeBaTble aleBpouuTbl, (PHWIHTOBUA- 


HbI€ CMaHbl C JIMH3aMM H3BeCTHAKOB. 
1000 mM 


Cesepo-Bocrounniii Kuraii (no Tao UxKen-cu, Jlio Xyan-tono, A. M. CmupHosy, IO. A. Xogaxy 
H p., © H3MeHeHHAMH) 


TIpopununa JIsonnH 


| 


npospununa XeliyHusAH 


Certa Kyxen, Mapecruaku, PiHHUCTHIe, PHVINTOBUAHBIE 

HM Apyrve cnanyy, xpapuutet. Ilo 2500 m 
HeGonpuioe Hecorsacue 

Ceuta Cananpy (Cayoumop). Jlon0mMuTbl, JOJOMUTOBbIE 
W3BeCTHAKH, H3BECTHAKH C MpOCJIOAMH (PHJVJIHTOBHAHBIX 
claHues. Ilo 2300 

Csuta Uukxen, [munuctpie, XJIOpHTo-cepHiuuTOBble Hu 
Apyrve ClaHibl, KBAapILHTbI, KBAPIHTO-NeCYaHHKH, KOH- 
ruomepatst. Jlo 3500 m 


Cepusa Cuxa 

Cauta Ycunmanb. Kpemunctale cnaniel, WeCiaHHKH, 
KBaPlLMTbI 

Csuta I[xoroy. KpapuuTbl, necuaHuky | 

Cauta Hanpanb. Mepreau, H3BecTHAKH, PIMHHCTHIe 
CulaHIbl 

Csaura Jisotlitalt, KBapunTH. Cpapiue 900 M 


Hecormacue 
Cepua Canpuausnl. JoiomuTopbie, KpeMHHCTbIe H3- 
BeCTHAKH, PIMHUCTHIe cuanub, KBapyuTE. 4000 M 


Hecorsacne 


Hecorsacue 


Hecoryiacue 


Buorntosble, 6HOTHTO-aM(pHOOVIOBLIE Hi 
H jpyrnue rueiichl H KpHCTaJinuecKHe 
ClaHUbI C MviacTaMH MpaMopoB H KBap- 
ILHTOB 


Cepua Mauxounéu 
Hamasuenckas caura. BuoTuTosble, ampuOovioBble, CHJI- 
JIMMaHHTO-OHOTHTOBLIe H Apyrne KpHCTaJImMyecKHe CjaH- 
Ubl, KpucTammueckHe USBeCTHAKH, KBaptHTEt. 2000 M 
Ilyxrsuenckas cauta. Mpamoppl, JOOMUTOBbIe MpaMo- 
pbl, MarHesHTbI, CAaHUbl. 5000 mM 


Coukuuckan cata. Buotutoppie, 6uoTHto-amuGoso- 
Bble H Apyrhe PHelichl, KpucTaM4ecKHe Cab, Mpa- 
MOpbl, KBapI\uTsl, 4 


Cepua TyManran. XJlopuTopble, ak- 
THHOJIMTOBLIe H Apyrve cAanuel. 3900 M 


Hecormacue 


Cepun JInoxs 
Cauta Talinun. Pure, CuO_UCTHIe, XJIOPHTOBbIE 
M pyrue KpucTasMueckHe CuIaHibl, KBapIHTBI, Mpa- 
mopst. 2000 M 
Caura Jiamunno. JlonomuTosbie MpaMopbl; AOs0- 
MUTbI, MarnesuTbl, PusuTE. 2500 M 


Csura Canurylicpt. BuorutTossie, 6MOTHTO-CHJIJIHMa- | 


HHTOBbIe H Ap. KpHCTaM4ecKkne CaHubl, PHVNTHI, 
KBapuutbl. 2200 — 2500 mM 


Hecoraacne 
Cepua Anbwianb. Buotuto-ampuOonosbie, Xx0pu- 
TO-AKTHHOJIMTOBbIe H [pyre KpHCTasMMyeCKHe CaHIbl 
C POPH3OHTAMH 2Ke/Ie3HCTIX KBaPILHTOB. 2000 m 


Hecormacue 


Tueilicni, Tr paHHtTbl, KBapUHTbl, KPHCTaJIMYeCKHe CJIaHUbl 


Jinogyuckan cepua. Tuxeiichl, rpaHHTo-rHeiicht, 
KpucTasiuyeckHe CylaHibl C JIHH34aMH MpaMOpoB H 
amHOONTOB 


Cepua Mawanp 
Bepxnemaianbckad cBuTa. Ksaptuursi, 
CuOAMCTEIe, CHJWIMMaHHTOBbIe H ApyrHue 
KpucTaiuueckHe caanypt. 200 M 
Cpeanemaulanpckan cputa. Mpamoppi c 


TIpocsOAMM KPHCTamIMYeCKHX cCJlaHIeB. 
1500 m 
Hmxnemauianbekas cBuTa. BxuoruTosule, 


CHJIJIMMAHHTOBBIe H Apyrne KpHcTamaMyeckue 
ClaHUbl H PHeiicbl, KBapwuTEI. 2500 m 


Hecorsacue 
Cepua Xelinyuu3an. Cmoguctsie, cmoqu- 
CTO-KBaplleBble, XJIOPHTOBbIe H [pyre 3e- 
JeHbIe CJIaHI[bl C TOPH3OHTAMH MpaMOpH30- 
BaHHBIX H3BECTHAKOB H 2KeJIe3HCTHX KBap- 
uuTos. 4500 m 


PparMenTbl CHHMHCKHX CKaqyaTbIX COopyxKeHuil ycTaHoBJieHb! Ha Masiom 
MHTaHE MB ioro-sanaHoMm IIpumopse (puc. 2). B stux pationax MpOucxoAnI0 
lAKONJICHHE MOULHbIX MHOPOKHJIOMETPOBbIX (OpMaILHit, CBOHCTBeEHHEIX TOJHO 
Pa3BUTbIM FeOCHHKJIMHaJIAM. 

Ha Masom Xunrane cunuiickne oTmoKeHUuA COCT4BJIAIOT, HHXKHIOIO UacTb 
XHHPaHcKOro Komi Jekca (1°, 1”, 2°) w npexcraBneHbi Deere ae cuennarn TOVJI- 
WlaMH, OOaaolwluMu mpusHakaMH acnuAHO! (opMallHu, a TakxKe u3BeCTHAKa- 
MH HW JOJOMHTaMH. Oodmlas MoulHOcTS cBbie 5000 m. B IIpumopbe (* 7) paspes3 


Puc, 2. Cxema pacnouloxKeHuA PlaBHbIX CTpyKTypHbIxX 
QJIEMCHTOB CHHHHCKHX H MOCHHHHCKHX oOpa30BaHHi 
B cHHHM (®, 10), 7 — o6acTH pa3MbIBa; 2 — CHHHH- 
CKHE OTJOMKCHHA IBeOCHHKMHHAIbHOrO THIIa; 3 — 
CHHHHCKHe OTJIOXKeHHA TWwaTpopMeHHOro Hu MHOreo- 
CHHKJIHHAJIbHOrO THIa 


? 

‘CHHAA HauMHaeTCA ciaccKOl cepHeli, MpescTaBsIeHHOH MeTaMOpdH30BaHHbIMH 
necuaHuKaMu, CaHlaMH u nWopduponjamam KepaTodupoworo pala. Bone 3a- 
NeraioT MOUHbIe TON QUJIMTOB, CepHIMTOBLIX HM CepHUMTO-rpapuToBbIx 
CaHUeB, KOTOPbIM MOJYHHEHbI JOJIOMHTbI H HSBeCTHAKH (cm. Ta6s. 1). 

B mpegenax Kuraiicxoii naatbopmpt (°°, “, 1°) cunuiickue orsoaKeHns op- 
MMpPOBaJIHCh MpeuMyllecTBeHHO B IIaTPOPMeHHbIX YCJOBHAX (Boctouno-Kutaii- 
cKad cuHekiu3a). WU sauub Byob Xa0eHCKOTO KpHcTaJIM4ecKOroO Oapbepa 
(?, 1°) cyukecTBoBaia 30Ha PlyOoKoro MporuOanuaA (nporu6 AnsAo), re Hakann- 
BaJIHCb MOMLHBIC TOV OCALKOB MMOPeOCHHKJIMHAIbHOrO THIa (KBapileBo-1ec- 
WaHUKOBAaA, H3BeECTHAKOBAA HU Upyrue tbopmaun). BuM3KMH K HAM pa3spe3 KMeIOT 
CuHuiicKHe OT0xKeHUA IIxeHbAHCKOii Jerpeccun B CeBepHol 4acTH Kopen (5 ik. 
B cTpyKTypHO-reo.lorMyecKOM OTHOMIeHUM C NOpOdaMH CHHUA B STHX pavioHax 
‘TeECHO CBA3AHbI OTJIOVKCHHA HMKHETO Ma/leO304. A 

Axvasorm4Horo pojla B3aMMOOTHOUIEHUA MexKLy CHHMMCKHMH H keMOp MHCKH- 
MM TOJULAMM HaOOaloTCA B FeOCHHKIMHAIbHBIX OO/IacTAX. Tak, B paye pano- 
Hos JlampHero Boctoxa CCCP (fOxuoe IIpumopee, Mani XuuHrau) reocuHKJH- 
HaIbHad OOcTaHOBKa, CYyUeCTBOBaBIIaA B CHHMM, MpokoDKala COXPaHATPCH 
M/B Teuenue KemOpus. B 2TO BpeMsA 3/leCb MPOMOJKAIM HAKANAMBATHCA MONMLHBIC 
TOJIULM W3BECTHAKOB, KPCMHHCTbIX H TVIMHWCTbIX CJIAHICB. B IIpumoppe — 
MpOXOpoBcKas, AMUTPueBCKas, BOSHECEHCKAA H upyrHe cBuTh; Ha Manom XUH- 
PaHe — pyfOHOCHaA HM JIOHJOKOBCKa CBUTHI (7,1"). Tlo3qHee, B 3T0Xy HHKHE- 


ManeosolicKUX CKMAaKOOOpa3z0BaTebHEIX ABWKEHUM, MPOW3OUWIO 3aMbIKAHHe 
14* 1444 


~ 


CuHO-KeMOpHICKOH TeOCHHKJIMHaIM M MpeBpallenne cc B cKsaluarbiit mo0sc. 


C sTHMM J[BHKEHHAMH Oba CBASAHA MHTeCHCHBHAA mMarmaTHueckan rr08, a 


HOCTb, KOTOPad IIpOABMIaCb B MHTPySHAX raOOpouAHbIX MOpos, H rpanuTo , 
C 9rallom OporeHHoro pasBUTHA CKsas4aTOrO NoAca CBASAHO HaKOMJIeHHe MO- 
nace OyaHKoBcKo cepuu (7). 


BeecowsHbili Hay4HO-HCCeLOBaTeIbCKHit Tlocrynn10 
reolorHuecKHit HHCTUTYT 9 XII 1960 


ILATHPOBAHHAA JIATEPATYPA 


1H. A. BeasespcKkuit, Matep. BcecoiosH. Hay4Ho-Mccil, Peon. uuct., B, 15 (1956). 
2H. A. BeaaescKkHit H Ap., Cos. reol., No 2 (1960), *Tao BoHb-cwe, Lat 
1Ou-nun, Jan xociwos, No | (1958). 4B. M.Tpuropbesb H Mp., Usp. Boicm. 
yu. 3aB., reowlorHA H pasBelKa, No 1 (1960). 10. A. Ppomos, JLAH, 98, Ne 5 (1954). 
610. A. Ppomos, Cos. reon., Ne 6 (1958y. 710. A. Tpomos, Cos. reol., No 12 
(1959). & T. Ko6aacu, Peonorua Kopen 4 ConmpeesIbHbIx repputopuh Kutaa, M., 
i959. 9% Jlw Xyu-10aHb, Broan. wuct. reon. AH KHP, Ne 1 (1956). 10 Ocnosbl 
neoTeKToHuKH Kutas, 1959. “%Iiax Cen Yk, Bectu. AH KHJIP, Ne 2 (1954); Ne 11 
(1955), @B. K. WyTHHmes HM Op., Texu. Hayk, Ne 2 (1958), ™ B. K. ly TH Ht 
res, Cc. E. Cununxunt, Ass. AH CCCP, cep. reon., No 11 (1959). 44 A. M. CMH p- 
0B, Usp. AH CCCP, cep. reon., Ne 8 (1958). 1610, A. Xomak, Tes. MOK, Copel, MO 
paspa6. yuu. crpaturp. cxem Jlambu. Bocr., 1956. 1°10. A. Xomax, Cynb Illy, 
JLAH, 128, Ne 5 (1959). 17M. B. We6orapes, 1e3. MOKA, Copel. M0 paspa6. yuu. 
ctpaturp. cxem JlasbH. Boct., 1956. 18 Uxao WsyH-ny, Annu cios6ao, 34, Ne 2 
(1954). 9 A. Schiller, Yimeu gues huai, Geol. Zs., 8, Ne 7 (1959). 
20 J]. B. Ji pum, Cos. reon., Ne 3 (1960). 


1442 


- Bepxo3MMckKoe NOMHATHE BLIAB- 


Jloxknxags Akangemun nayx CCCP 
1961. Tom 138, Ni 6 


PEOJOLPHA 


B. A. JOJIMLLKHM u JI. A. BEPMAH 


OBHAPY)KEHHE CKBA)KMHOM B3BPOCA HA 3ATAJHOM 
OKOHYUAHHH DKMPYJIEBCKOLFO BAJIA 


(IT pedcmasaeno axademuxom A. JI. Hxiuunoim 12 XII 1960) 


3a MocieqHHe rogE B SanalHol uacTu PKurywieBcKkoro Bala npoOypen pay 
TyOOKHX CKBaxKHH. IIpu fjeTanpHol O6pa6oTKe MaTepHasoB OypeHuA U3 CO- 
NOCTABJICHHA Pa3spe30B CpaBHHTeIbHO OOJIbINOrO UHCa CKBaxKHH BbIACHHJIMCh 
HEKOTOpble CyIlleCTBeHHble JeTasH cTpaTHrpapuw WH TeKTOHUKH. 

HacTosulaa 3ameTKa nmocBslleHa HOBbIM JaHHbiM O TeKTOHHKe Bepxo3um- 
cKOrO NOMHATHA, Camoro 3anaqHoro Ha )KuryseBcKoM Basly (*). Ono pacnoso- 
2KeHO OJIM3 BOCTOUHOL rpaHuuel 
Ilen3eHckol oOmacTu, B 30 KM 
K roro-3anayzy oT r. Ky3nerka. 


C3 106 


i 


*s 

JleHO Teomoruueckolt cbemKoli & 

M CTPYKTYPHO-KapTHpOBOUHBIM 3 \ _ 

OypeHHeM M0 Me30-KaliHosoli- & XN AW 

ckWM oTsloxKenuam. Ha noma- N : SNE 

AM MOHATHA CeMb CKBaxKUH NS N N 

oii no Teas ‘Bs me 

MOpod byHAamMenta wiaTPopMbl. xSS pgoyeiexuiy 500 
PB ete OCaJOUHBIX See OSG etkipbi pL CALLED 

Ha BepxosMMcKOli MonlaqH BbI- ay Be 

HeNMOTCA J€BOHCKHe, KaMCHHO: SSS Venenoont 

YTOJIbHbIC, Me3030licKHe HU HWK- SS pedienye ST ENTS 

HeTpeTHUHbIe OTIOXKEHUA —— Sanonull copugoum ‘te 


(puc. 1) Hmxuum umeHom Je- eopusoHm — 
ve cenonm ANT 
exo-nu- Wi 


BOHCKHX OTJIOMKEHH ABJIAeTCH ane 
lauka KBapleBbIX MeCUaHMKOB,  * Beyenuergopusonm 


BoponerecKua 
MOMTHOCTHIO 27 — 39 M. TIPUCo- a poy, Z9pugaum 


no 


G- 
MOCTABJIEHHH FeOsIeKTPU4YECKHX YEN cop sOi WO ny - 
 paspesos JeBona BepxosumcKoii  ~ museletiepoboad al mg ey 
Nwoulayw C paspesaMH eBOHa wo Bepiheiiiepobcnul LLL 
CapaTosckoH oOsacTH nadka HucteHeun tepobex Hi a ays Oy 
ey. 2ontisonmn. . SA Ir Be oo ye oe 


 3Ta OKA3bIBACTCH CHHXPOHHYHOH  —Bepzman vacms “YE FF tee 


42 —54m. Jlanee B pa3pe3ax CKBayKHH BbIeIAeTCH 3aMedaTeIbHBIM MaPKH- 


a te 


% MUBEMCK, XPYCU, ELLE vee Tee 
HWKHEM WaCTH HKUBETCKOLO Apy- 6 Ang ago agra 
AUKHAA YQCMb 4 NE A hb 2000 
Ca (MpOfyKTHBHOMy WacTy — audemte.spycu 
Tiz—V). Ha puc. 2 nauxa 
MeCdaHHKOB OO03HaNeHa HH- 
nekcom H>K. Orgemaacb OT STON 
MauKH MOBePXHOCTbIO perHOHa/IbHOrO pasMbiBa, Bbille 3aleraeT TOMA TMec- 
@HO-PIMHUCTHIX MOpOX, CocTosMad M3 MacTOB B)K-1-B)K-5, BHM3y, MO-BH- 
MMOMY, COjlepKalllad MpOCcJIOH U3BeCTHAKA. Tova 9Ta, MO JaHHbIM KapoTa- 
a, Mpekpacuo mpociexkuBaetca 10 ganagnol vacTu /KurydleBcKoro Baila M 10 
Beet CapaTosckoli o6actu. MoujHocth ee Ha Bepxo3HMCKOH Muoulaqu paBHa 


Puc. 1. Feonormueckuii npoduib uepes “CKBayKHHbI 8, 
6 u 7 Bepxo3HmcKon Mioulayu 
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pylouuit TOpH3OHT (B)K-6), COxKeHHbI H3BECTHAKOM, MOLIHOCTHIO 16 
[loc@HUM WIeEHOM XKMBeTCKOFO Apyca ABAeTCH NatKa aprHJiIMTOB (B 
moutnocTbio ot 11 qo 23 M. OOulad MOULHOCTb AUBETCKUX OTMOHKeHHH P 
104 — 131 M. 

Ha 9poHpOBaHHOW MOBepXHOCTH HKMBETCKUX OTMOReHUU Baeraet PpancKkHH 
apyc. Hwxuaad ero 4acTb (HM2KHeULMpoBCKHe COM) COCTOHT H3 TeppHTeHHbIX 


CKB N26 
CKBN°S 
(BeprHA7A yacins) ¢ g ary 400 84MM S 
0 200 += 4000MM ne 4 80 OHH SB 
0 40 800mm eae pe eee eS 
OR a SD nt ceM-I6 «SS 
Cx8W°8 20 fab ce uss 

MUDCHAA vac) -— : i oF ’ 

i 0 200 ~=©—400 0M | a | — P-2 23 3 
Ac ce ae = os a es hs 2s 8 
eats 0 8 16 OMM > Kr B-He 8 

20 Wh ST a at ate § 
2 ock Babpoca = BU-6 Be 
alls —————— BUN ry = 
i a ey Sst bulla 
Sil" Ha SS Bul-Le x & 
< Bue S 
. : I bug § 
ae = S Wy 
AY BS Bil -116 a * 
——= Bul-116 | BN 
FQ yyy Bulla Bu-16 & 
3 4 LV Bl =Ta ; 
< BUL-IT6 = HUW ‘ = 

hs wul-a § 8 

ate ~~] 

: led 

= 2000\==|=— ie HUAI °x = 

<n! ra 2 NM 

rd AU-IT 6 3 i 

= Hua Sg 

3 

‘Tae: - Hul-Ha 5 

ett Sr 4 = 
% 3 
f 26 3 
ah , > — 5 
» i | . is} 
qn = 
i —tea 
Om s 
Sa ate ee 8 Ea 

2 \ of 

= BYH-4 = § > = 

{ iS) 

o —— i a cai. 

BM-2 = =} Rt 3 

a Ea AO ; 1900-1 BMT 3 S 

ere 

AK HK SRSBS 
: BSS x 
: =" 88 
‘y 
— on ap 
Cc Gee Go Ge eas Beas G47 Is unt 
‘ | abou 1947M 


Puc. 2. Comocranienve reosleKTpHYeCKHX paspe30B ACBOHCKHX OTMOKEHHIi Bepxo3HMCckowt 

noua yH. necuaHHK, 2— anespomuT, 3 — apruaiuT, 4 — mepredb, § — ruiwHucroli 

sBecTHAK, 6 — u3RecTHAK, 7 — KpHCTamIMMecKHe MOpopbl cbyHAamenta mMulatTiopmbl, 8 — MH- 
TepBaibl OT6opa KepHa B CKB. 8 


NOpO, MPeCHMYLLECTBEHHO CBETJIbIX KBapPIeBbIX MeC4aHHKOB, KOTOPbIM NOANH- 
HeHbl CJIOW apruduToOB. HeckouIbKO yCIOBHO B 3TOM TOJIMIe MOXKHO BbIeMTb 
Tpu nauku (HIL-1, HUL-I a HII-I11), mouyyocru KoTopbix npuBesenbi B Taw. 1. 
Ha pasMbiTyi0 MOBepXHOCTh HHKHEMLMPpOBCKUX COeB HavieraeT TOvMa TvI- 
HUCTO-KapOOHaTHEIX MOpOA, MYTeM KOppeJAWMH KapOTaxKHbIX AMarpaMM OTO- 
AULECTBIICHHAA C MaIeCOHTOJOrH4YeCKH OXapaKTepH3OBaHHHIMH BepXHeULMrpOBCKH- 
MM CJIOSIMM COCeHUX pakoHoB. B sto TOMe HAMM BbIAeeHO TPH NadKH (BUI-I, 
BUI-I1 u BUI-IIl), Kaxnaa u3 KOTOpBIX COCTOUT H3 HeCKObKUX MacToB. Bce 
STH MO pasqeneHuA paspe3a OOsaaroT MH IMBUAYaIbHbIMH OCOOeCHHOCTAMH, 
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Tab6utma 4 


funyOuna saneranua u MomHocrb nulacToR HM mayeK 2%KUBeTCKOrO apyca WM wacTH 
(bpaHckoro sApyca na Bepxosumckoli noma 


Homepa ckpaxuu 


Taukmu uw nuiacrhr 


8 
1 | 3 | 4 5 6 11 ye: (HiKH. “acrD) 
D BepxuHemurpospeKknuil rOPUS ORT 
BUL-IIr 1744 | 1770 | 1759 | 1585 | 1630 | 1626 | 1694 ~ 
; | 6 7 6 7 8 -5aby- Bn ery is 
, BUL-Ilp 1750 | 1777 | 1765 | 1592 | 1636 | 1634 | 1698 _ 
5 5 5 AeA Oh nee ry nae 
oe BIIL-IlI6 1755 | 1782 | 1770 | 1596 | 1644 | 1638 | 1703 1890 
; AoA) 8 9 204 8 ay Otte "Bik 
; BILL-I]a 1765 | 1790 | 1779 | 1608 | 1650 | 1648 | 1743 1896 
; 10 42 14 11 42 13 | 43 Er 
BULL-II 1775 | 1802 | 1790 | 1649 | 1662 | 1661 | 1726 1909 
5 Bbest, 35 Be ae ee ee ee “A5 
| BIL-I 1810 | 1837 | 1826 | 1656 | 1699 | 1700 | 1768 1954 
34 | 29 BD oh eG) des AB lh PAB 26- 
CymMa 100 96 97 9A 87 |~100 | 105 |(nenomHas) 90 
Huxuemurpopeknul ropusourT 
We") 46701 17417) 47a eae. | Apao 
HI-I11 did LC 1796 a: 
ot 24 Oa) Te Ne Oe 18 
Hl 1844 | 1866 | 1856 | 1700 | 1741 | 1748 | 1846 1998 
Eee |\ 20.1) 36. \) aa Y oao gee 40 
: HUL-I 1886 | 1899 | 1882 | 1738 | 1783 | 1790 | 1858 2038 
Perv 33. | 4 4) Od 34 | 24 25 
CymmMa 70 | 62 | 59 | 102 | 97 | 98 | 86 3 
i PKuBpeTckKuh apye 
{ BK-7 1914 | 1928 | 1915 | 1781 | 1814 | 1824 | 1882 2063 
MN 2 t85\ 923 ) 18 \o at 20 NO® 44 
: BK-6 1926 | 1946 | 1938 | 1800 | 1835 | 1844 | — 2074 
| oe 19 (802 40. | 20 1724 19 20 
; | 1945 | 1964 | 1954 | 1820 | 1856 | 1863 | — 2094 
-5-BK-1 ce eee eees, ieee eee eile 
i oa. BN Boe |. 46) | B41 SRO SB 53 
j EDK 1990 | 2006 | 2000 | 1874 | 1902 | 1916 | — 2447 
i O84) 28) | 27. |) Bh \ Bae)" 39 = 
CymmMma C0200 (£06) ).422 |, 425.) 42d edi 


Tipumeuauue. Hag sveproh — rny6una sasieranna KpoBsM NauKkH (NMacra), nox 
yepToh — ee MOLIHOCTD. 


KOTOPHIe XOpOwlO MpocsexKuBaIOTCA Ha KapOTa*KHbIX [MarpaMMax Bcex Oe3 
MCKNO“eHUA. CKBaxKUH BepxosumcKol, KukuncKoli, KomaposcKkoh, bapanos- 
cKOoH uM cocesHux c HuMM Muomayen. MoulHoctu Mauek BepxHellurpoBcKon 
OM MpHBeseHb! B Ta. 1, OOnlad MOUHOCTh BepXHELLMPpOBCKUX C/IOeB Ha 
epxO3MMCKON mMoulayu papa 87 — 105M. Jlaee BBepx mo paspesy BbILenA- 
/OTCA PYAKMHCKHe, CeEMMJIYKCKHe, BOPOHEKCKHE HW eBJIAHOBCKO-JIMBeHCKHE CJION 
cbpauckoro sapyca u damenckuit aApyc. Bee 9TH OTMOKeHMA, a TAKKE HHAKHAA 
wacTbh KapOoua pa3jevieHbl HAMM Ha Ma4KA H MVIaCThI, MpOCMe*KHBAIOULMeCA BO BCeX 
_ CKBaxKHHAX. 
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Cpenu paspe30B JeBpoHa Ha Bepxo3suMcKou NNOWalH BbIeIAeTCA paspes 
CKBaxKUHbI No 8, B KOTOPOM MOULHOCTb TOMIMH NOpon, 3aeraroulux HWKEe BePXHe- 
IWMTPOBCKHX CNOeB, 3HAIHTeTbHO yBemu4eHa. B. JI. Cokovo0B crpaBejIMBo CBA- 
3aJl 3TO YBeJIMYeHHe MOULHOCTH C MOBTOPeHHeM CJIOCB, BbISBAHHbIM B30pOcoM, 
aMMJIHTYLY KOTOporo OH olen Gostee em B 100 o (*). B. ©. Mrnatos yrounnn 
aMIJIMTYLY ITOTO PaspbiBa, OMpeeMB ee B 180 m. JleticTBUTeIbHO, CKBaxKHHAa 
No 8 na rury6uHe 1796 mM BbIlIa H3 PJIMHMCTO-KapOOHaTHBIX MOpos BepXHelllur- 
poBcKoro TopH3s0HTa, B MHTepBasie oT 1796 no 1882 M BeKpbisa TeppHreHHyl0 
ToJWLY HMKHeMUTpOBCKOrO ropusoHTa, Ha rlyOuHe 1882 — 1890 m npomtia ap- 
ruuimuTal naaku B)K-7, a 3aTeM BHOBb BoLisa B nviacT BII-I116 sepxnemurpos- 
exoro ropw3o0Hta. Jlalmee cKBaxKMHAa Mpopesasia HOPpMasbHy1O Noc/eLoBaTedb- 
HOCTb CJIO@B BIJIOTb JO WeCYaHHKOB HHKHEM YaCTH 2KUBETCKOTO Apyca, sale- 
raiollux Ha KpHcTasIM4YecKHX Mopokax cbyHLamenta nuatTdpopmpl. Takum oOpa- 
30M B paspese cKBaxkuHE! No 8 ABaxKALI noBTopsioTca cuou BIIT-III B, 6, a, 
BUL-II, BUI-I pepxHemiurpoBckoro TOpH30HTAa, BCA TOJIa HMKHEIMLMTpOBCKUX 
cyloeB, a TaKxKe HeOOMbUIAA YaCTb 2KUBeTCKOrO Apyca. Kak BUAHO U3 COMOCTaB- 
J@HHA paspe30B BepXHeil H HMKHEH YacTH CKBaxKUHEI No 8 u paspesa coceqHen 
ckBaxkuHbl Ne 6, u300paxkeHHbIX Ha puc. 2, reosJIeKTpw4ecKkad XapakTepucTHKa 
H MOULHOCTb KaxKOrO H3 YMOMAHYTHIX BbILLe MacCTOB CyIleCTBeHHO He H3MeHA- 
1OTCA. STO MOKA3bIBaeT, UTO HAKJIOH CJIOeB KaK B HMKHEM, TaK M B BepXHel 4acTH 
cknaKkuubt Ne 8 cToulb 2%Ke HEBEJIMK, KaK HM B CKBaxKuHe Ne 6. Ilopropenue ci0eB 
B paspese CKBaxkuHE! Ne 8 o6ycOBeHO B3OpocoM, NepeceKINHM Moworo Nayalo- 
mune con. AMnuintyqa B36poca, U3MepeHHad oO BepTHKasu, paBua 180 M. 

Cxspaxkuna Ne 8 pacnouoxKeHa Ha CeBepo-3alaqHOM Kpbluie Bepxosumckoro 
HlOMHATHA, HAKJIOH CIOeEB B KOTOPOM HeECKOJIbKO Kpyye, UeM Ha OrO-BOCTOUHOM 
Kpbile MOMHATHA, HO BCe %Ke He mpeBocxoguT 10°. HlopepxuocTb pa3sioma, He- 
COMH€HHO, HaKJIOHeHa B 1OFO-BOCTOUHOM HalpaBJIeHHH, HU, BEPOATHO, yrouJl la- 
jleHusA ee JocTaTouHO BelHK. IIpocrHpaHve NOBepXHOCTH pa3JIOMa, I0-BHMMO- 
My, COBMagaeT C npocTupaHHem Bepxo3HMCKOro NOAHATHA, KOTOpoe TreHeTHYe- 
CKH CBA34HO C OMHCbIBAaeMbIM B30pOcoM. 

OTHOCHTeJIbHO BPeMCHH BOZ3HUKHOBeHHA B38Opoca Ha BepxosHMcKON MvIOUla- 
MM MOXKHO CKa3aTb TOJIbKO TO, UTO OH OOPas0BaJICA MO3qHee BEPXHEIMMTpOBCKOrO 
Bpemenu. Mcxoya 43 HMeIOMLMXCH TaHHbIX OO HCTOpHu reoJOrMyeckoro pa3sBH- 
THA COMpeeJIbHbIX PaHOHOB, MOXKHO MOJlaraTb, YTO OCHOBHbIe NepeMelleHHA 
10 B3Opocy MpoOv30NIIM B KOHUe Maseo30c H B TpeTHuHOe BpeMA. OHaKO HasH- 
une pAla He3HAUNTeJIbHbIX HeECOracHH B JCBOHCKHX HM HHKHCKAMCHHOYTOJIbHBIX 
OTJIORCHAAX JLaeT BO3MOXKHOCTh MpesnosaraTb, YTO HeOOJIbUIHe MepeMellleHHA 
10 TOBEPXHOCTH pa3JIOMa MOFJIH BO3HHKHYTb elle B %KMBeETCKOe BpeMA H HEOT- 
HOKPaTHO BOSOOHOBJATbCA BMOCJIEACTBHH. 

Bepxo3uMckoe NOJHATHE ABAAeTCA 3alayHbIM OKOHYAHHeM 7KuryJIeBCKOrO 
Bajia. MoxHO OSTOMY TpesnodaraTb, YTO ONMCAaHHOe AH3SbIONKTHBHOe Hapy- 
I€HHe Pa3BHTO HO BCeH JIMHE STOFO MOMIHOrO TEKTOHMYeECKOFO COOpyKeHHA. 
Torta Blob CeBepHoro Kpblia JKuryMeBCKOFO Basa 1OJDKHa HAXOJMTbCA CBA- 
3aHHad CO B3OpocoM 30Ha TOBTOpeHus cJoeB. I]pH 3TOM HHKHHe FOPH3OHTHl 
TOJUILM OCALOUHbIX NOPO JOMKHbI ObITh TepeKPbITb! NOAHATLIMH MO B3Opocy 
mopoaMu KpucTasmMueckoro dbyHAamenta. [lopepxHocTb pa3JIoMa MOXKeT OKa- 
3aTbCH 9KPaHOM JWIA HEPTAHBIX M Ta3OBbIX 3aslexKeli B JexKaveM Kpblie B3Opoca. 


Ilocrynuo 
10 XII 41960 


UMTHPOBAHHAS JIATEPATYPA 


fa 10. HW. Boxcepmaun, A. A. Bopucosn gp., Tasossie pecypcst CCCP, M. 
: 9: Il. C. Xoxaos. Textonuxa u HCTOPHA opMHpoBaHHaA 30HbI Kepencko-Uem- 
SapcKHX H CypcKo-MokuimucKux yucnoKkanuit, M., 1955 
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JToxxage Anraqemun nayx CCCP 
1961. Tom 138, Ne 6 


a TEOMOLHA 
B. JI. EFOAH, B. A. EPMAKOB u K. H. KANKO 


OB OTKPbITHH MOPCKOFO BEPXHEFO TPHACA 
B EMCKO-BEPE3AHCKOM PAMOHE FOro-3ANAHOrO 
MPEAKABKA3bA 


({Tpedcmaeaeno axademuxom A. JI. AxHwunem 24 XII 1960) 


Zio HefaBHero BpeMeHH CUHTAOCb, YTO abOCKMe OTJIOXKeHHA MOBCIOY B 
_ ipegeax Evcxo-bepesanckoro paiiona gaseraioT Ha OCHOBAHHH, CJIOXKEHHOM HH- 
TeHCHBHO JMCJOMWMpOBaHHbIMH VM MeTaMOpdH30BaHHbIMH MOposwamu cpeqHero— 
_ BEpXHero Masleo30H, IpeHMyllecTBeHHO KapOona, a B CeBepHbIx palioHax Kpac- 
-HOJapcKkoro Kpaa wu Ha tore PoctoscKol 061.— Ha rry6oKO MeTaMopdv30BaHHbIx 
' mopoyax ZoKemOpua. II[pu stom rpaHnila Mexk/Ly WJlaTpOopMeHHbIM KOMIJIeKCOM, 
HaUMHaIOUIMMCH asbOCKUMU OTJIOXKeHHAMH, KM WyHaMeHTOM MpoBosNach 
OOBINHO Ha JHarpaMMax 3JeKTpuyecKOrO KapoTaxKa MO KpoBJIe NayeK C BbICO- 
KMMUM COMPOTHBJCHHAMH, HECMOTPA Ha TO, 4TO B OMOPHbIX CKBaxKHHAX (Bpicew- 
Ku, Hoso-Munckaa) mofomBa aibOa Obiula B CBO€ BpeMA IpaBHJIbHO OTONTAa 
BbUMe NOABJCHHA MOpO c TAaKUMM COMpOTHBJeHUAMM. B pesysbTaTe 9TOrO noU- 
“TH BO BCeX pa3pe3axX CKBaKHH K aJIbOCKHM OTJO2%KeHHAM O€3 JOCTATOUHBIX K 
TOMY OCHOBaHHH MpHueHAMACb MU YaACTh NOACTHMAIOWIMX OTJIOKCHHU, KaK nipa- - 
BHJIO JMCIOMMpOBaHHBIX HM B TOM WIM HHOM Mepe MeTaMOpdM30BaHHEIX. 

Ilepecmotp umeromluxca MaTepHasloB H OOHapyxKeHHve PayHbl B NOACTHJAIO- 
IHX anbO oTsowKeHHAX Ha BepesaHcKoH T0ulatMw MaloT HAM BO3MO%KHOCTh. 
BHECTM CYIIeCTBeHHbIe JOMOIHEHHA B CJIOMKUBIUIMECA 3a NOCNeqHHe TOAb mpey- 
_CTaBJIEHHA O CTpOeHUM MosalbOcKoro ocHoBaHUsA Eficko-Bepesanckoro paiiona. 

Pemaroulee 3HaueHue C STO TOUKH 3peHHA UMeeT (AKT HAXOJKM B 9TUX OT- 
JIOKeHUAX cbayHbI Ha ore Eficko-BepesaucKoro paliona. Sfecb, B cKB. Ne 12 
‘Bepesanckow mnsoulaiu, wenocpescTBeHuo of MWecuaHukaMM aJibOCKOrO po 
RYKTMBHOFO TOPH30HTAa, ABJAIONIMMUCHA Oa3aJIbHbIMH CJIOAMM MeJIOBOrO KOM- 
‘qTleKca, B KepHe, MOJHATOM c rtyOuH! 2647—2655 om @. E. TapyTuupim, Opti 
OOHapyKeHbI MHOToUNCeHHBIe ocraTKH neserunoy. JI. J. Kunapucosa, KoTo- 
pax m06e3HO cormacusach ompeseiuTb sTy dayHy, yCTaHOBMJIa, ATO BCe OHH 
OTHOCATCA K OfHOMy Busy — Monotis salinaria (Schloth.), oueHb O1u3KOMY 
K Monotis caucasica Witt. Bux sTOT ABJIAeTCH XapaKTepHbIM IipecTaBUTesem 
(ayHUcTHYeCKON accolnaluH HOpHucKoro sApyca AJibl. 4, NO 3aKJOUeHHIO 
JI. JJ. Kunapucopoi, Sombie uacTbio XapakTepeH AIA BepXHeH YaCTH STOTO 
spyca. Takum 06pa30M, MO*KHO CUNTATb YCTaHOBJCHHBIM IpHCyTCTBHe HOPH- 
CKUX OTJOKeHH B paspese BepesaHcKon MJoWan. 
| Paspespr ckBaxkuH Eficko-bepesanckoro pavoHa OObIYHO COMOCTABIAIHCh 
C paCNOMOKeHHbIMM 3HAUMTeEIbHO CeBepHee paspesaMH Jlon6acca, HO B Mocwejl- 
HUX W3BeCTeH JIMIb HWKHMH Tpuac (*), WpeACTAaBJIeHHBIM NeCTPpOUBeTHBIMH Tec 
YaHO-PIHHUCTbIMH OTJIO*KeHHAMH. 

B cBa3v C 3THM MbI OOpaTMJIMCh IA CpaBHeHHA K Apyromy perHoHy, pacuo- 
OxKeHHOMYy sanafuee Eficko-Bepesauckoro,— K paspe3aM Kppima. Ha Kppim- 
CKOM MosyocTpoBe HHTepecyioliMe HAC HOPHHCKHe OTJIOXKEHUA BXOANT B cocTaB 
‘Tappuyecko dopmauun ((°) uw Ap.-). Han6oulee xapakTepHbIM epoher series 
ayHUCTHYeCKOH accollWvalluu K pbIMcKoro BepxHero TpHaca aBNeSCe ome: 
tis caucasica Witt.— Bua, omucaHHbIli U3 HOPHWCKUX H3BeCTHAKOB KapBkasa 
WU ABJIAIOULMMCA POJCTBCHHbIM M. salinaria (Schloth.). OqHaKo oe 
TpuacoBLIx oTMOxKeHMH ElicKo-bepesancKoro perHonHa C BepXHHM TP 


pbiMa He OrpanvuuBaetca (payHon. Tlaxke pa caMom OerioM CpaBHeHHH Opo- 
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caeTCa B Pla3a OOJIbUIOe CXOACTBO MOpPO HM HEKOTOPbIX 4epT MOCTPOeHHA pas- 
pesa B OOONX STHX perHouax. JleiicrBuTeIbHO, BepxHuli Tpuac bepesancKou 
mola (MW, 1O-BHAMMOMy, COCeAHHX C Helo) MpeACcTaBseH TeEMHbIMU, HHOra HoU- 
TH UYePHBIMU, HepeAKO CJHOLMCTEIMH aprHJJMTaMM MW aprHJMTONO,OOHEIMA, 
QUeCHb IWIOTHBIMM PJIMHMCTLIMH CJIaHILaMH, KOTOpble TO pocsaMBaloTcA, TO 4Yepe- 
qyioTred C TwacTaMH M MpOCJOAMM MOJeBOLMIMATOBO-KBapIeBbIX aJIeEBPOJIMTOB 
vw necuaHHukos. [lemMeHT asleBpOJIMTOB H MeCUaHHKOB OoVIbIel YaCTbIO KPeMHHCTHIH, 
pexkKe MOJeBOUINATOBO-KBapleBbIit. C/OH STHX NOpOd B CKBarKuHe Ne 12 Bepe- 


fo) 
Canbck 


@icr 


o THXOpeuK 


HPACHOJAP 
oHosopoccniicK 


Puc. 1. Cxema pacnooxKeHus pasBeqOuHbIX momlageit Eitcko-Bepesancxoro pernona: J — Ky- 
ujesckas, 2 — Hoso-Ilep6unopcxaa, 3 — An6autmuckan, 4 — Hopo-Muucxaa, 5 — Crapo- 
Muncxaa, 6— Jlenunrpayckan, 7 — Ilecuanoxomcxaa, 8 — Sicenckaa, 9 — Kanescxas, 
10 — Uen6accxan, 11 — Bepesancxaa, 12 — JlenunrpaycKas; a — u3BeCTHAKH (KaBKa3CKaA 
(bala BepxHero TpHaca), 6 — aprHJWIMTSI Cc MecuaHHKaMM (KpbiMcKad callua BepxHero TpHaca) 


3aHCKOH MIOMWaIH JMCOMMpOBaHbI Mol yruiamH 30—40° uw cofepxaT 3epKaua 
CKOJIbKeHUA. K cormKasleHHlo, STH MOpObl OOIMHO BCKPHIBAJIMCb JIMUIb Ha He- — 
6oulbuIyIO TyOMHY, M B HAaCTOMIee BpeMA elle HEL3A WaTb CKONbKO-HUOYAb 

HOJHY!O XapakTepHCTUKy HX paspesa. 

Kommuiekc nopox TaBpHueckon dopmMauuu KpbimMa, HU B YaCTHOCTH ee HUXK- 
Heli, BEPXHeTPHaCOBOH, UACTH, MpecTaBJeH Takx%Ke YepeMOBaHHeEM TEMHBIX ap- 
PHJIJIMTOB C NpOCJOAMH M MWwacTaMM MOJIEBOMIMATOBO-KBapIleBbIX aJIEBPOJIMTOB 
M tecuaHukos. ApruJJuTbl ITOH copMaluH ca6o MeTaMOpu3OBaHbI HM NpH 
JOJIFOM HaMOKaHUH, Kak oTmeuaeT M. B. Myparos (°), HaOyxaioT, OOpasya pu 
JWIMTeJIbHOM BbIBETPHBAHHM TIMHUMCTHIM 9I0BMH. HekoToppie pa3sHOcTH aprHui- 
JMTOB OoraTHl cmogon (*,°). B paspese TaBpH4eCKON CopMallMM MMeIOTCA TAKxKe 
MIacTb H Mpocsion nopoy c Ty@oreHHbim MaTepHasiom (°). JIA OTMebHBIX y4a- 
CTKOB pa3pe3a POPMAILMN XapakTepHO *uMmIeBoe YepesOBaHHe, a TAKKe MOBBI- 
WICHHbIE MOMIHOCTH MWaCTOB TeCdaHHKOB HM aJIeEBPOJIMTOB. 

His oxkenHoe BBILIe MO3BONAeT C OCTATOUHOM YBepeHHOCTbIO YTBeEpKaTb, 
4TO Ha loro-3anaqe Eficko-BepesancKoro paHOHa MeJIOBbIe OTJOKeHHA MOACTH- 
JaroTCA IeCUAHO-aprHIMTOBOM TOMeH, KOTOPy!O MOXKHO MapaJJieM30BaTb 
c TaBpHeckow dopmannenh Kppima. Bosee Toro, nocwie NOy4eHuA JONOJIHU- 
TEJIBHBIX JLAHHLIX, MOXKHO ObLIO Obl M MPAMO OTORMECTBUTh 3TH KOMIMJICKCHI M0- 
pO, HECMOTpA Ha UX TePppHTOPHabHYy!O pasOOULeHHOCTD. 

Ilo creneuu MeTamopdu3ma Tpmacopple noposbt Bepesanckok mioulaqu 3a- 
MeTHO yCTymaioT KaMeHHOYFOJIbHBIM Noposam TlecuaHoKONCKOH CKBaxKHHEI HU, 
1O-BYuMoMy, Hoso-Munckoh muloulaqu. Cxofiuple m0 MeTamopd@u3smMy Mopobl 
BCKPbIBaIMCb HU Ha UenOacckoh u KanepcKou muollaqax, MpH4eM B OHO U3 
3anlalHbIX CKBaKMH nocletHel (Ne 22) M. B. Porowuna (Tpect «Kpacnosap- 
HePTb») yKa3bIBaJla B CBOe BPeMA Ha HAXOMKH B KepHaX KOMMJIEKCa CHOP HM MbIIb- 
ib TpHacoBoro OOMKa. Bnpovem, Apyrve uccCeqOBaTeM CUMTaIOT STOT KOM- 
eke yopekum: VM. A. Wampait (°) ormeaam, co cBoeH CTOPOHBI, CXOACTBO JOMe- 
JOBLIX TOpox BepesancKoit miomlaqM c HWKHeIOpCKHMH CJlaHWamMu KaBKa3a. 


STH IIPEAMOJOReCHUA MOPKHO CUUTATh B HacCTOAMILee BpeMA He JIMMeCHHbIMH OCHO- 
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BaHuA, TAK Kak TaBpHyeckaa dopMaluA KpbiMa OxBaTbIBaeT HE TOJIbKO BepXx- 
“HMM TpHac, HO HW HMKHIOIO lopy. YUHTHIBAA 9TO, MpaBMJIbHee, M0-BHAMMOMY, 
“cduTaTb, YTO B CKja4aToM OCHOBaHHM Eficko-bepesanckoro paiiona MMetT- 
“CA WM SKBHBAJICHTHI BepxHelt UacTH TaBpM4ueckou cbopmallHu (9CKHOPAMHCKON U 
_ BepxXHeTaBpHyeckol cBuT). Bo BCAKOM CJlydae, MOXKHO NpeLNONOKUT IpHcyT- 
-cTBHe MX 1ro-3allainee Bepesanckon nwoulalv, re OHH MOP COxpaHUTEcA 
OT mpeambOcKkoro pa3MbiBa. 

! Bo3MOxKHO, YTO HYKHEME3O30HCKHEe OTIIOXRKEHUA CaraioT MorpedeHHy1o Ka- 
HeBcKo-bepe3aucky10 30HY MOMHATHM, KOTOPAA JOBObHO YeTKO OOOCOOsA ACh 
oT Ooslee CEBEPHEIX PaHOHOB B MeIOBOe BPeMA, WIM MO KpaiHeH Mepe pa3BUTbI 
‘Ha CKMIOHAX MOAHATHUM STON 30HbI. YCMOBAA HAaKOMMCHHA STUX TOI, MO-BUIM- 
‘MOMY, ObIWH CXOJHbI C YCJIOBHAMM OCAKOHAKOMJeCHHA B HMYKHeEMe3030HCKUX 
6acceiuax Kppima (°). BosmoxkHo, 4TO STH KOMMVIeEKChI MOpOA dopmMupoBaIuCcb 
B OMHOM KpYyNHOM MporuGe, npoTaruBaBuiemca B Eiicko-bepesanckui palo 
“c 3anaya. 

Vsnomxenuble BbILIe JaHHble MO3BOJIAIOT CUMTATb, 4YTO BeEPXHHM CTpaTurpa- 
<puueckuii pee pa3pe3a cKaquaToro OcHOBaHHA 3anaquoro [IpenkaBKasba 
“ycTaHaBJIMBaeTCA KaK BepXHeTpHacoBblt Mu (ycOBHO) HMKHeIopcKuA. Huxnuit 
“BOspacTHOH Mmpesest STOO paspesa OpluI ycraHoBen ene B [lecuanoKoncKo onop- 
HOM CKBaxKWHe, Fle B KepHe 3 MpOCIOA TeMHOrO OKpeMHesOrO U3BeCTHAKA 
H. A. Penwuxuupim Opin onpejesenbl dopamunudepbl TypHe WIM HHKHETO 
Buse (°). Ha ocuopaHuu conocTaBieHHii C Ooslee CeBeEPHBIMA palHOHaMH MO?KHO 
mpewmouarath, Kak 9To Jenaet A. A. JlyOunckuit (*), wro HanGouee [peBuue 
OTNOMCHUA CKNaluaTOrO OCHOBaHHA OTHOCATCA K BepXHeMy JleBOHy. 

OmHako pa3pe3 cKaquatoro ocHoBanua Eticko-bepesanckoro panona, 
T10-BHMMOMY, He ABJIsAeTCA HempeppiBHBIM. Mcxoga u3 comoctaBjleHua ¢ Kpbi- 
MOM, CJlekyeT npelmosaraTb, YTO M 3fecb UMeeTCA NepepbIB, COOTBETCTBYIOWMH 
hepepbiBy Mexy BepXHHM Tlajleo30eM TaBpuyeckon copMaivei B Kpbimy. 
Emme Oovlee KpyNHbIii MepepbIB pasfesAeT CKaquaToe OCHOBaHHe Hi J\peBHUH 
(byHaMeuT, CO*KeHHIH TpaHWTaMu. M MHTeCHCHBHO MeTaMOpH30BaHHbIMH I0- 
polamu foKkemOpus (',2), KOTOppIiit moscTusaeT ambOCKUe OTMOAeHHA Ha CeBEpe 
“Kpacuofapcexoro Kpas u B PocTosckKoii 06.1. HeckoJIbko CXeMaTH3Hpya, pac- 
TIpOcTpaHeHue TPeX OCHOBHEIX KOMI/ICKCOB NOpO CKaqdaTOrO OCHOBAHMA MOA 
TlaTOpMeHHEIM 4ex Jom 3anaqHoro IlpeqKaBkasbA MpeACTaBAeTCA CELYIOULMM. 

Ha cenepe, HauuHaa pumepHo c miupotsl Kymesckon naouaqy (a mecTaMH, 
'BO3MOKKHO, Jake u ioxKHee), albOckve OTOAKEHUA NOACTHMAIOTCA [peBHUM 
‘cbyHfamentom (? ,”), cmaraioulumM Tak Ha3bIBaeMyt0 Asosckyio auTekausy (?). 
lOxHee pacnonoxena OGacTb NpeHMyLeCTBeHHOTO PasBHTHA CpeMHe-BepXHe- 
Maneo30licKoro CKslaquaToro KOMIIJIeKCa, IpWypoweHHad B OCHOBHOM, 0-BUAM- 
-MOMY, K TaK HasbiBaemoi Efickol Biayune (4), XOTA HW 3eCb, BOSMOMKHO, MCKAY 
“Tameo30eM HM aJibOOM HMeIOTCA MecTaMH Me3030iCKHe OTJOwKeHUA. HaKonell, 
jlamee K 1oro-3anayly HaxOAMTCA OOaCTh MIpeMMYLICCTBEHHOrO PasBUTHA BEpX- 
Hero, HUKHeMe3O301ICKOrO, KOMIJIeKcCa CKsaq4aTOrO OCHOBAaHUA, MpHypOweH= 
Hav, MO-BHUMOMy, K VUngono-Ky6Oanckomy mpornoy (*), OTfeteHHOMy OT 
‘Ejficxoit pnaqunpnt KanescKo-bepesanckou 30HOH nomHATHH. Takum oOpasom, 
‘T1aT@OpMeHHbIi KOMILIeKC, paspes KOTOPOTO B OObUIMHCTBe CJLy4aeB HadWHaeT- 
‘CA aJIbOCKUMM OTJIOXKCHMAMH, 3aleraeT Ha C/IOXKHO NOCTPOCHHOM OCHOBAaHHH, 
C1OX%KEHHOM MOpowamu WIMpoKoro cTpaturpacpu4ecKoro nManasona — oT JoKem6- 
PUA JO BepxHero TpHaca (MH, BepOATHO, HMAKHEH TOPbI) *. 


* Orxpbitue B wro-3anaguom [IpeqKaBka3be MOPCKOrO BepXHero TpHaca mpescTaplaetT 
CO6OI0 (pakT OUeH HHTepecHbIii, HO TEKTOHHYECKHE BBIBOMb H3 HETO aBTOpbl fe1aloT, 10-BALHMO- 
‘My, He BlowHe mpaBuubHble. BepxHeTpHacopple TeMHbIe aprHJNINTbI BepesancKolt muomlaqd Me- 
CTaMH WelicTBHTeIbHO 3asleraioT CO SHAYHTEJIbHbIM HaKJIOHOM C/10eB, HO ‘alike OueHb Moso0ro; 110 
eNeHH YIMOTHeHHOCTH OHM pe3KO OTMHUAIOTCA OT MIMHHCTHIX cmaHueB TaBpHuecKol (popMallHH 
pbiIMa; Camoe Ke rvlaBHOe — B HeKOTOPbIX CKBaKUHAX TOM HHMH BCKPbIBaloTCA 3HAYHTeIbHO 
CHHOYFONbHbIC OTMOKEHHA. JTO 3aCTABAIOT OTHOCHTb 
‘MOpoyel BepxHero TpHaca yxKe K MaTPpopMeHHOMy vex, a He K cklaquatomy ocHoBaHuo, IInar- 

PMCHHBIii YeXOM MOJOMbIX 9IVMAa/leOsOlCKUX mulaTpopM Besye ueTKO pasqeineTcd Ha ee 
TpyKTypHBIx Mogpapyca. HmKHHH 3 HX, OOLIYHO TIpeCTaBIeHHbI OTIOAKECHHAMH 
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B3yecb culekyeT MOMYePKHYTb, ATO paspes aulbOa OObIMHO HAUMHaeTCA Oa3adb- 
Hoi NecuaHOl MauYKOM, MOM KOTOPON NeKUT Naxka NOpOA H3MCH4HBOH MOLLHOCTH, 
XapakTepH3ylolladcA NMOHWKEHHDIMH CONMPOTHBJICHHAMH, KOTOpad paHee OLIH- — 
6ouHO MpHueHANacb K albOy B KavecTBe ero HWOKHell TIMHHCTON mauKH (”,*). 
B OoubuIMHCTBe Cly4uaeB 9Ta TadKa NpeACTAaBAeT co6010 B JleHCTBUTeJIbHOCTH 
avo TlofBepruiMecd BLIBETPpUBaHHIO BepXHWe COM MOpod CKWaAtaTOro OCHO- 
BaHMA, HOO MeHee MeTaMOpH30BaHHble WaykKH NOpOA, OTHOCAINMECA K BEPX- 
Heil uacTH paspe3a CKaqyaTOrO OCHOBAaHHA (ckBaxuHa Ne 22 KanescKol mv10- 
ilamv). OfHaKO B HEKOTOPBIX Cly4aAxX OHA, BOSMOXKHO, mpeycTaBaaeT coor 
yanOouee pesnue (qoatbOcKue) TOPpH3OHTEI iwlaTdOpMeHHOLO KOMMsIeKca, CTpa- 
Turpabw4ecKHli WHTepBas KOTOPHIX MOKHO ONpPeAeIUTb B pefledax oT cpelqHert 
fopHI Jo anta. B Takux cyyasx 9Ta Mauka, ECTECTBEHHO, JOJKHAa ObITb CIO*RKeHA 
OTMOMKCHHAMU, He MOBepruIMMUCA CKMaqyaTOCTH Hu MeTamopdu3smy. BosmMox- 
HOCTh IIPHCYTCTBAA MOLOOHEIX OTJOAKeHHH Ha HEKOTOPbIX MMOULAAAX EficKo- 
Bepesanckoro paiiowa B HacTOAIee BpeMA HyKMaeTCA elle B yTouHeHHH. Ta- 
Kum 0Opa30M, asIbOcKWe OTIOKEHUA B Mpefedax Ejicxo-bepesanckoro palioua 
HOLCTHIAIOTCA OTMOXKCHHAMH, pa3JIM4HbIMA KaK B BOSPaCTHOM OTHOMICHHH, Tak 
4 MO JIMTOJOrHH UM XapakTepy AMHCJOWMPpOBaHHOCTH. 

_VisnoxkeHuble BbILe MOJIOKeHHA MOSBOJAIOT HOCTATOUHO YeTKO HaMeTHTb 
OcHOBHEIe aTalbl reosoruuecKoro pasBuTus ElcKo-bepesanckoro panoua. 
Tlocne JWWTeAbHOH SNOXH pasMblBa CPOPMHpPOBaJICA Ha 1ORKHOM MOTPyKCHHU 
AsopcKOli AHTCKJMBbI, a 3amaytHee — K lory OT YKpawHCKOrO KpHcTa/AMYeCKOrO 
MACCMBa KPYMHbIit MpOrH6, B KOTOPOM OTMORKUMACh MONHAA TOMA MOPOA BEPX= 
Hero Jepona (?), KapOoHa HM nepmu. B nepMcKoe BpeMA HacTymMsa perpeccnA, 
Ha KOTOPY10, T0-BHAMMOMY, yKasblBaeT MpHCyTCTBHe KPaCHOIBeTOB B Paspe- 
3aX HeKOTOPBIX MuJonlayer (JIieqnnogapeKaa). Ilocuie mpoxoxwkqeHuA MO3qHUX 
5TaN0B FeplWHCKOM CKayaTOCTH B KOHUe NepMH WB Hayase Tpuaca oTa o61acTb 
B 3HaUHTeJIbHOM CTeNeHH KOHCOJHAMpOBaslacb M MpMMKHyJia Cc tora K Pyc- 
ckoii muiaTdopMe B KayecTBe ee IOXKHOFO TepiMHCKOrO oOpaMJieHHA, MO YaHB- 
ero HauMeHoBaHHe CxudcKolt naatpopmpl (4). OqHako 1oxwKHAaA OKpaHHa 3TOH 
o6sacTH elle ocTaBalach MOOHAbHOM M B HWKHEM Mes030e (BepXHHM Tpwac u 
HWDKHAA lopa) 3ecb COpMHpoBaJICA HOBbIM mporu6, pacnosaraBlinicA 1orkHee 
IIPeAbILyULero; B HEM OTJIOMKMJMCh OCALKU TAaBpUYeCKON POpMaILMH HM ee AaHAaJIOTOB. 
Tlocme KuMMepHiickoH CKJlaquaTOcTH, KOTOpad WMewIa MeCTO B KOHII€ HWKHeH 
lOpbI HB aaiene (B Kpbimy OTJOXKeHUA Oaloca NOKATCA Ha TABPUYECKYIO cbopma- 
1IMI0 € pe3KHUM HecorsmacveM), K KOHCOJMAMpOBaBleMycA paHee TepilMHCKOMY 
KOMIWI€KCY IIPHMKHYJI HOBBIM, HeCKOJIbKO MeHee HHTCHCHBHO JMCJIOUMPOBAH- 
HbIit KAMMepHHCKMii KOMMVIeKC M JIMUIb MOcde sTOrO HAaCTYNMIa OKOHYATeIbHAA 
KOHCOHAauua Elicko-bepesaHckoro palona M CXOMHBIX C HMM MO CTpOeHHIo 
paiioHoB Ha 3anaye. IlosqHee, Mocsie TOTO Kak paccmaTpuBaemblii paiioH Obl 
NOLBeEprHyT HHTCHCHBHOM 2PO3HH, OH OKOHYATEIBHO MpMCOeAMHMJICH K MACCH- 
By luJaTdopMbl — yxKe, MO-BHMMOMYy, B HH2KHeEMeJIOBOe BpeMA. 

Yupapnenne HepTAHOM HM rasoBon Tlocrynvso 

TIpoMblnvieHHocTH «KpacHosapHepTh» 11 XII 1960 
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IOpbI H BepXHero TpHaca, pacnpocrpaneH Ha OFpaHHYeHHHIX MOMaqAX, MOBCEMECTHO CJIOXKCH 
MOULHBIMH TEMHbIMH MpeCMMyWLeCTBEHHO TIMHHCTbIMH MoposaMH WM Ha aHTHKJIMHaIAX MOBOJIBHO 
3AMeETHO JMCIOMMPOBaH, B pesyIbTaTe “ero Mex Ay eFO CHOAMM H CJOAMH BepxXHero NoAbApyca 
MaTOpMeHHOrO YeXJla BOSHUKaeT yrloBoe HecorsacHe, WocTHraioulee MECTAaMH 30—40°. B mpo- 
ru6ax Clow O6OHX MoxbApycos sameraioT cormacHo. MopcKol BepxHH TpHac 1oro-sallaqHoro 
IlpeakapKa3ba, cKopee Bcero, IpHHaleKUT K 9TOMyY HWKHeMy MoO_bApycy mlathopMeHHoro 
yexia SIMMaleosoicKoH CKHpcKow mmyiaT:popMEl. (A. JI. Anwun) 
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CEOJOrHA 
T. A. KY3HELLOBA 


MIbIJIBIEBAA ®JIOPA MJIMOWEHOBbIX OTJIOMKKEHMH 
y JEP. NMOATOPHbIE BAWJIAPbI B TATAPHU 
(I]pedcmaeaexo axademuxom B. H. CyKauesoim 16 XII 1960) 


@anopa MAMOWEHOBbIX oTuoxKeHHH Huwxuelt Kambl u3y¥asacb pxAOM HCCJle- 
nosatene (2,?,4-°). B nacTostlei cTraTbe u3iaraloTca pe3yJIbTaTbl Usy4eHHA 
TIbWIbIbI HM CHOP MJIMOMeCHOBEIX OOPas0BaHHi, MOBOJIbHO NOHO MpeACTaBJIeHHbIX 
KepHoM B cKBaxHHe Ne 5178 Putponpoekta, pacnomoxKeHHo Ha JeBom Oepery 
p. Uk y ep. ogzropupie Baliuappt (aOcomoTHad OTMeTKa yCTbA CKBaKHHBI 
102,8 mM). 

[lmmouenospie o6pa30BaHiA JaHHOrO paspesa MpeMCTAaBJeHbI TOME mpec- 
HOBOMHBIX MeC4aHO-TIMHUCTBIX OOpPa3sOBaHHM, MepeKpBITHIX B BepXHeH 4acTH 
FOPH3OHTOM MOPCKHX aJIeEBPUTOBIX 2Ke/ITOBATO-OypbIx TINH C CayHOH M3 pp. 
Cardium u Avimactra. Copmectuoe, 6e3 ClefoB nmepeppiBa, 3aleranHe MpecHo- 
BOMHBIX H MOPCKHX OOpas0BaHli MMOMeHa TIpekcTaBAAeT oco6blli HHTepec mpH 
pelleHuM CTpaTurpapwyeckux 3ajlad M LaeT BO3MOXKHOCTH Ha MaTepHasax Of- 
HOFO paspe3a MpOCeAMTb H3MeCHEHHA CMOPOBO-IIbIbIEBLIX CIIEKTPOB MO TOPH- 
- 30HTaM. 

Bospact npecHOBOAHBIX OTO%KeHHH, HMCHY€MbIX MHOTHMM McCueqOBaTeNA- 
MU KHHeJIbCKUMH, OlpesesAeTCA pasJIM4HO. Psy reosoros (!,*) OTHOCAT KHHEJIb-- 
cKve o6pasoBaHua K Cpeluemy mMoueHy, Apyrve we (") CuNTaIOT HX BepXHe- 
IIJIHOWeHOBHIMH. 

Visyuenve ClopoBo-MblibleBbIX CMeKTpOB NOKa3bIBaeT, 4YTO COCTaB cbslopbl 
WH KOJIMUeCTBCHHBIC COOTHOINCHHA OCHOBHBIX FpYyiIl H POAOB pacTeHHH TOBOPAT 
ckKopee O BepXHEMJIMOMeHOBOM BO3spacTe, HEM O Goulee ApeBHem. OcHOBHaA Mac- 
Ca CHOPOBO-NbIIbUeBLIX CMeKTPOB MpesCTaBeHa ManrosapKTH4eCKHMM HW aMe- 
PHKaHO-eBpasHiiCKHMM POaMH, POCTBEHHBIMH TIpe\CTaBUTe/IAM coBpeMeHHOM 
daoppt Pycckoi paBuunpt. [Tbitbia 6oee JPCBHUX pacTeHHH B HCCJIeLyeMbIx 
OTMOMEHMAX BCTpeuaeTCA PeKO H B HEOOJIbUIOM KOMMYECTBE. Cnopaymueckne 
HAXO/KU MIbLIbILbI PEJIMKTOB TpeTHYHBIX SIOX, Ha Halll BST IAL, He MOPYT ABJLATH- 
CA OMNpeseNAOMIMMU Mp BbIACHeHHM BoOspacta OTJIO*KeHHH, HX BMeILAaIOulMXx. 
B cBa3H ¢ STM MOpoOsbl LaHHOrO paspesa, OXapPaKTepH30BaHHble MIbLIbIOU H CTO- 
paMM, OTHeECeHbI HaMH K BepXHeMY II/IMOMeHY. 

Cpeiv cnoposo-MblIbueBbIX CIeKTPOB U3Y4eHHOrO paspe3sa AOBO/bHO 4YeTKO 
pasmmuaioTcd [Ba TUNA (PHC. 1). [lepBpii xapakTepus3yeT TOVJILy MpeCHOBOAHBIX 
TleCUaHO-TVIMHHCTHIX OOpas0BaHHii HW KHEAaKYAPbWIbCKOrO Bo3pacTa (Neak,), 
| BTOpoH — TOpH30HT MOPCKHX TvIMH BepXHeakdarblbCKOTO Bospacta (N2:akg). 
Towa MpecHOBOJHHIX MecdaHO-l JIMHUCTbIX OTJO*KeHHH B HHTepBase oT 19,6 

no 104,1 m (B aOcoJIOTHbIX OTMeTKaXx 81,2—0,8 mM) coepxKUT CMOPOBO-IIbIIbIle- 
BbI€ CMEKTPbI, B KOTOPHIX MpeoOalaeT MbIb1La APCBECHBIX pacTeHul. CogepxKa- 
HHe [bIJIbILbI XBOMHbIX KOIeOeTCA B Ipewesax 48,5—98%. [Ibiipija eH JOCTH- 
raet 77,5% OT OOulero KOJIM4eCTBA IIbIJIbI{bl APCBECHHIX. OrmeveHa IIblJIbila eI 
mpyx cekwuit: Picea sect. Eupicea u Picea sect. Omorica, coflep»kaHne KOTOPOH 
YBeJIMYMBaeTCA BBEPX NO paspesy. IIpucytersyer nbiibila Picea excelsa, Picea 
obovata, Picea orientalis. MHoro MbIJIbItbl COCHBI (qo 64,4%). Ormedena MbiJIbila 
inus cekuit Cembrae, Strobus, Eupitys. Betpeyena mbiibia Pinus silvestris 
‘ua Pinus sibirica. Kpome cocHbl u elm OTMeueHa WbVIbIla Abies, Larix, Tsuga. 
Tlninpua Taxodiaceae, Sequoia, Cupressaceae, Chamaecyparis cofepxKuTCH B 
HeOOJIBIIOM KOJIMUECTBe HM B OCHOBHOM B HWKHEM YaCTH paspesa. JIucTBeHHbIe 
JIpeBecHble pacTeHuA MpeCTaBJICHPl TIbIJIbILOH Betula, Alnus, Corylus, Ostrya, 
' B MeHbuIem KounuectBe Salix, Acer, Tilia, Quercus, Ulmus, Fraxinus, Euony- 
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mus. OTMCJIBHBIX OOpasilax B HeEOOMbUIOM KOuMUeCTBE BCTpeyer.a TIblJIbIla 
Fagus, Castanea, juglans, Pterocarya, tun Rhus. CojlepskaHue IbIJIbILbI JIHCT- 
BCHHPIX [PCBECHBIX MOpOl KOJIeONeTCA B pemenax 2—29%_ K ycTapHuuKkoBble 
MH TPaBAHUCTHIe PacTeHHA MpeACTABJICHbI MbIVIbILOL Ericaceae, Gramineae, Com- 
positae, Cyperaceae, Leguminosae, Urtica Ap. Cojep»xanue ee He Gonee 8— 
13% oT o6mero KonnuectBa MbWIBIbE MH CHOp cnekTpa. B cnoOpoBo-nbIbUeBbIx 
CHEKTPAaX MOCTOAHHO HM B OONbLIOM KONMYeCTBe NpUCyTCTBYIOT Cnopbl namopor- 
HHKOB HU MXOB, B OTJCNbHBIX OOpasilax RocTuraioulue 17—24% or o6tlero KO- 
JMYCCTBA BCTPCYeHHOH MbLIbUbI H cop. IIpeo6sagawr cnoppl Polypodiaceae, 
_ Gleichenia, pexe scerpeuaiotca Osmundaceae, Cyatheaceae, Schizaeaceae. Mxu 
NpeAcTaBJeHb! Cropamu Sphagnales (407—14%) wu Bryales (go 5%). Ormeueusi 
CMOpbI MJIayHOBbIX. 

Topu¥30HT asleBpuToBBIx TMH ¢ MOpcKOli dbayHow Ha rayOune 7—13 m no 
CPaBHEHHIO C HWKEJeKAULMMH COLEP2KUT CHOPOBO-IIbWIbILEBbIe CMEKTPbI OGeL- 
HeHHOrO CocTaBa. OCHOBHYyi0 Maccy CHEKTpOB CocTaBJIAeT MbIMbILa eH HM COCHBI 
_ (qo 78—97%). Xapaxrepuo mpucyrersue Picea excelsa, Pinus silvestris. ptp- 
_*Wa JMCTBCHHEIX APECBECHBIX MOPOA He BcTpeyeHa. HeKoropollt TIPOWeHT CNEKTPOB 
» CocTaBstoT cnopsi (fo 10%). M3 tpaBsanuctThix oTMeyeHa Jub Mbltbia Arte- 

misia u Urtica. 
M3mMeHeHust CNOpOBO-IIbLIbIeBBIX CEKTPOB 110 cTpaTurpaduyeckomy paspe3y 
_ ABAIOTCA OTPaKeHHEM SBOJIOUMOHHOFO Mpomecca B pasBATHH pacTUTebHOCTH 

H ABMAIOTCA Hale*KHbIMH KPHTepHAMH IPM ycTaHOBJeHHN CTpaTurpaduyeckux 
pyOexelt. B paspese ckBaxkuubt Ne 5178, no JaHHIM MBB H cmop, Ha rly- 
Oune 19,6 M JOBOMbHO YeTKO MpOBOAUTCA rpaHnuila HUXKHE- H BepXHeak4arblb- 
CKOrO NOAbAPYCOB BepXHeFoO IVIMOWeHAa, NOATBEpxKTeHHaA TakKKe CayHOH MO.I- 
mockos (”). Jipyrux ueTKo BbIpaxKeHHBIX pyOexeli MO CMOPOBO-MbIAbIeBBIM . 

CN€KTpaM B JlaHHOM paspe3se He OOHapyxKuBaeTcn. HeOoupmmMe KoeOaHHA B 
_ KOJIMYCCTBEHHBIX COOTHOMICHHAX IIbWIbIbI JIMCTBCHHBIX paCTeHuit B CMOpoBO- 
TIBIIBIKEBBIX CI€KTPax IIPeCHOBOAHOM TOJINH, Ha Halll B3TJIAl, CBASAHbI Cc da- 
WMaJIbHBIMH YCJOBHAMH OCaKOHAKONJIeHHA. OTMedaeTCA HeKOTOpad IpHypoueH- 
HOCTb CIOPOBO-IIbIIbILeEBLIX CIeKTPOB, OOOFallleHHbIX MbWIbILOM JIMCTBeEHHBIX 
PpacTeHHH, K O3epHBIM OOpa30BaHHAM HU OOeJHEHHbIX — K AaJIJIIOBHaJIbHbIM 
ocaikam. B weJioM JIA CNeKTpOB xapaKTepHO UX MOCTeHeHHOe OOeMHeHHe BBEpX 
MO paspe3y, OTparkatolliee, BHMMO, TOCTeleHHOe MOXOOaHHe KJIMMaTAa, ]O- 
cTHTImee MAKCHMyMa B BepXHeakuarblibCKOe BpeMA HW CoBNaBee C HaHOowee 
IUHPOKMM Pa3BUTHeM akuarblIbcKOW TpaHcrpeccuuH Kacnuna. 

Bpemax oOpa30BaHua mpecHoBpoynon TommM (Nsak,), nO JaHHbIM IIbIJIbILbI 
-M CMOp, XapakTepu3yeTcA HaJIHUHeM XBOHHBIX JIeCOB C y4aCTHeM B HX COCTAaBe 
_JIMCTBCHHEIX pacTeHHii, B TOM 4NCJIe HM TepModubHbIX cop. Ilo-Buf~uMomy, 

B PaCTHTebHOM JlaHmadTe HeEKOTOPHIi MpOWeHT mpHHawiexKkaJ PopMamM, IIH- 
POKO pa3BHTBIM 3leCb B paHHHe SIIOXH,— TAKUM, Kak TaKCOMEBbIC, OPEXOBEIE, 
MHPTOBble. OfHaKO 3HAYHTEIbHOM POJIH B COCTaBe JICCHbIX aCCOMMalHH OHM He 
WrpaJIM, a UMeJIM PeJIMKTOBbIN XapakTep. Onpejle/a1001HMn cbaopy Oblin pacte- 
HHA MaHrOsapKTMYeCcKOrO, AaMepHKaHO-eBpasHHCKOrO THM. 

| Tisimpnesaa dnopa, xapaktepu3youlad MopcKue rimHpt (N2ak,), cBuye- 
“TeJIbCTBYeT O MOXOMOMaHHH KIMMaTa M OOeHEHHH B CBA3M C STHM paCTHTeJIb- 
-HBIX accommMauni. ITO o6eMHEHHe MPOH3OLIJIO MpeHMYUIeCTBEHHO 3a C4eT BbIIa- 
JCHUA TeMNOMOOMBLIX (OPM, B OCHOBHOM HaHOoJlee TpeOOBaTeJIbHbIX K PaBHO- 
“MepHoMy pacmpejlemenuio Tella B TeveHHe Tosa. XBOWHbIe Jeca H3 COCHbI H JIM 


TOMYIMIM WIMpOKOe pacmpocTpaHenue Ha TeppuTopuu [lopomxKba. 
i TeonoruueckHit HHCTHTYT Toctynuso 
3 Kasanckoro buivana Akagemun HayK CCCP 15 XII 1960 
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PEOJIOFHA 


Ynen-Koppecnonzent AH CCCP M. ®. MHPUHHK wu O. M. MKPTUSH 


O PH®OrEHHbIX CTPYKTYPAX BUPCKON CEAJIOBHHbI 


B npesetax Bupckoh CeJIOBHHE, pacnoIowKeHHOH MexkKAy balikHpcKHM 
u TaTapCKMM CBOJaMH, PpasBHTbl pas/M4HBIe M0 cBoeH MpHpose MOIO*KUTeJIbHbIe 
etpyxtyppt II u IL] mopsakos. 

PaccmaTpuBaeMblii B CTaTbe TeHeTH¥eCKMH THM CTpykKTyp XapakTepusyercA 
TeM, UTO MOM 3AMKHYTBIMM MOAHATHAMM WIM CTYMeHAMH, oOpa3syeMbIMH KPOB- 
jieit BEPXHEJCBOHCKUX OTMOXKEHHH H Oosee MOMOTBIMH, PacnomararoTcA yuacTKU 
NOUTH TOPH3OHTAabHOTO WJM MOMOTOTO MOHOKJIMHAIbHOrO sameraHHA KPOBM 
KbIHOBCKOFO TOPH30HTAa. ITH CTPYKTyPbl BbIfeNAOTCH cBoel mopdouoruen, KO- 
TOpy!O XOPOWO OTparKaeT KPOBAA TYJIbCKOrO TOPHSOHTA. 

Ha cone pervonasibHoro Norpy2keHHA KpOBMM TYyJIbCKUX C/O€B Ha BOCTOK 
4 ceBepo-BocToK oT TaTapcKoro CBofla K OCH CeAJIOBHHBI HaOsmo0faroTcs [Be CTy- 
neHH. SamalHad CTYMeHb MpociexkuBaeTCA B MOMOCe MeKLYy MycJ1roMOBCKOH 
u BakasMHcKOl pasBe{OUHbIMH MIOULaAMH C OMHOM CTOPOHE! H Mens3euHo-Ak- 
ranpuicKol u MK-Ba3sunckolt — c Apyro. CrymeHb BbiIpaxenHa pe3KHM Norpy- 
KeHHeM KPOBJM TyJIbcKOrO ropusonTa Ha 80 — 90 M. BoctouHasd cTyMeHb Mpo- 
XOMMT MpuMepHo io p. Beso m B OTMM4Me OT NepBOK CBA3AHAa C Pe3KHM MO}'be- 
Mom cjloeB Ha BOcTOK Ha 70 — 80 mM. Mexyy cTyneHAmM pacmosaraeTcA OOmacTb 
B IleOM Goslee HU3KOFO 3aeraHHA KPOBAM TYJIbCKOFO TOPH30HTA C KoJleOaHH AMM 
ormeToK to 15—35 m. BocrounaacTyneHb ABJIAeTCA KpbIJIOM OOWMpHOM Mpu- 
nowuatoi Apano-Jloptiommuckot 3onpl (MBanaepcKua Bas). BocrouHoe KPpbI- 
nO 9TOi BOHbI TOmOroe HM M3BUIMCTOe. 30HA COCTOMT W3 OTAebHbIX KPYyIHbIXx 
(IPUNOMHATLIX MACCMBOB, Pa3feJIeHHBIX Y3KHMM MOMepedHbIMH MOHMAKCHMAMH. 
Kaxapii u3 Maccupos (Batckni, ApiaHcKui, Hoso-X a3uncKHit, KOcynoscknit 
i Jp.) HMeeT Clo*wKHOpacueHeHHEI pesbed) HM HeceT Ha ce6e px, pasJIM4HO OpH- 
CHTHPOBAHHEIX MOLHATHH. B oOacTH Oolee HUBKOFO 3aJleraHUA KPOBJIM TYJIb- 
CKUX OTIOKeHHM, BOMM3H CTYNeHeH, PaCMOOKeHO HECKOJIbKO KYMOJIOB (Tan- 
mypsunckuii, Kapaya-Earunckuit, Kpt3pui-Kiouesckuit, [Tymosckui — B [lepm- 
cKOl O6,1.), KOTOpble pe3KO BbIeAIOTCA Ha one OYeHb MOOrHX CTPYKTyp 
paiiona cBoel OTHOCHTeMbHO SomDMIOH ammuuTyqoH (40 150 M) M 3HadMTeNb- 
HOli KpyTH3HOH KpbiabeB (3 —6°). PasMepbl KyNONOB B Mae OT 3 X 5D 0 
4 xX 11 xm. 

Onvcanuble 9JIeMeHTbI MOpdOJIOrHH KPOBJIM TYJIbCKOrO TOPH30HTa HaXO- 
ATCA B IIpAMOM 3aBMCHMOCTH OT H3MeHeHHM MoUiHOcTe M aunii TY PHeHCKHX 
HM BePXHEMeCBOHCKUX MOPOA, OCHOBHbI€ COOTHOMIEHHA KOTOPbIX B Npefedax 3a- 
naqnoro Gopta BupcKoii ceIOBHHEI TOKa3aHbl B BH TIPHHIMNMabHOW CXEMbI 
Ha pue. l. 

B novloce, OfpaHH4eHHOH OMMCaHHBIMM CTyMeHAMH, HaOMOfaeTcCA peskoe 
cOKpalleHHe MOU[HOCTelt BepXHetppaHCKHX HM daMeHCKHX MOpod, oOOyCJIOBJIeH - 
Hoe cMeHoli dannii. Ec BHe 9TOM MOMOCbI MOMHOCTh KapOOHaTHOH TOV 
BepxHero JeBoHa mpeBocxoyuT 400 — 500 M, To B ee Mpefetax efBa AOCTHPAeT 
120—140 mM, Bospactaa BHOBb Jo 400 — 450 M JIMuIb Ha JIOKaJIbHBIX yuacTKaXx. 
K STHM Y4acTKaM YBeJMYeHHOM MOMLHOCTH BepXHeJeBOHCKUX OTJIOKCHHH MpH- 
YPO¥eHbI MepeuHCJIeHHble BbILe OTIEIbHbIe KyMOMa OOMbINOK aMIJIMTYABI. Da- 
IWMaJIbHbI€e H3MCHCHHA WM CBASAHHbIeC C HAMM KOJIeOAHMA MOLHOCTH OXBaTHIBaoT 
rlaBHLIM OOpas0M OTMOAKEHUA BepXHe*paHCKOro MObEApyca H aMeHCKOrO Apy- 
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] OMHBIX PaSpesax yKasaHHble CTpaTurpaduyeckue nokpasyeneHusa cy0- 
KCHBI MaCCHBHPIMH WaCTO MepeKpUCTaJWIM30BaHHBIMA JOJOMUTH3HpOBaHHbIMM 
MusBeCTHAKaMU M QOJOMMTaMu. B Mmenee nepeKpucTaIM30BaHHBIX H JOJIOMH- 
| THSMPOBAHHBIX Pa3HOCTAX M3BECTHAKOB HaOwOaeTCA OOUNHE Bosopocuel u 

cbopaMunNdep, IpeuMyilecTBeHHO TOVICTOCTeHHBIX lapaTypaMMuH, apxecdep 
mM Oucdep, KOTOpble B OTACIbHbIX MpOCIOAX sABMAIOTCA NOpOAOOOp a3yroulumMy; 
KPOMe TOrO, BCTPedaloTCA OCTpakObl, OOMOMKH OpaxHonog, KpynHbIX KpHHO- 
WeM, KOpaJJIOB M MiaHOK. B wenom cilesyeT mo_yepKHyTb MaccuBHBIi XapaK- 
Tep 9THX Mopon. B ManomomHEIX paspe3ax paccMaTpHBaeMble OTMOMKeHUS mpenl- 
CTaBJICHBI TEMHBIMM TOHKO3CPHUCTBIMM TOHKOCJIOMCTEIMH M3BeCTHAKaMU, OUuTY- 
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_ Puc. 1. Cxema reonoruueckoro cTpoeHHA BepXHeeBOHCKAX HM HY2KHCKaMCHHOYTONbHBIX OTJO- 
*KeHHH BupcKot cefoBnHbl. | — MaHHOBCKHe, paylaeBCKHe, CTaMHOropcKHe HM TyJIbCKHe, 
IIpCHMyMLeCTBeEHHO TeppHreHHble oTMOwKeHHA; // — TypHeiicKue, MpeHmylecTBeHHO KapOoHaTHble 

_ oTowKenua; //] — cpeque-sepxuedpanckue H cbameHcKHe oTNomeHux. Daunn: 1 — menKoBo- 

HbIe, KapOOuaTHble, COHCTEIe; 2 — pudosbie; 3 — riy6oKoOBOgHbIe, PIHHHCTO-KpeMHHCTO-Kap- 

OoHaTHbie. O — coBpemeHHas ocb ceqloBHHbI, O’ — ocb JeBOHCKOM MaseOceIOBHHEI 


| MHHO3HBIMH KPeMHUCTHIMH, TJIMHUCTbIMHM C MpOCJIOAMM B BepXHel 4acTH 4YePHbIX 
TMIMHUCTHIX CAHWeB, APMJINMTOB  Mepredel. OTaebHbIe MpocsoM nepenosHe- 
HbI CMMKyJamMuH ryOoK uM cosepxKaT palvouApun. 
*  Jlopognt Broporo Tuna B cpaBHeHHH C TepBbIM ABJIAIOTCA Ooee rry60KO- 
BOMHBIMM OOpas0BaHHAMH M MpescTaBssioT coOoH daluio HesarpyxKeHHoro BAM 
-HeEKOMMeHCHpoOBaHHoroO mporvoa (°,°). CuHxpoHHuHbie HM MO BOspacTy, HO B 
/3—4 pa3a mpeBOcXOAALIMe MO MOUIHOCTH OTJOXKeHUA PacnpOcTpaHeHb! Ha OOJIb- 
‘we uactu Bouwro-Kamckoro kpaa u, m0 fanubim VM. A. Autponosa, xapaktepu- 
' 3YIOTCA IWMPOKHM pa3sBUTHeM pudoBbIx alu, 3HAYHTeIbHAA POJIb CpeAM KOTO- 
PHX MpHHaMEKUT BOsOpOCeBO-PopaMuBudepOBbIM Pa3HOCTAM H3BeCTHAKOB. 
Pucorenuble oOpasoBaHHA XapaKTepH3yloTcA OnOrepMHOM CTpyKTypou, mac- 
-CHBHOCTbIO MOpPOA UM HEACHOH CMONCTOCTbIO; 4aCTO OTMeaeTCA OpeKYeeBHAHOCTh 
9Tux OOpaszoBanuii (1). Pucbopbie mocTpoiiku pasiM4HOrO Tuna M pHdoreHHple 
MOpOAbI OOHAPy2KeHbI Ha pAe ydacTKoB TaTapcKoro cBosxa HM ero CKOHOB. 

Ilpu usyuenuu ucKonaembix pudos cileqyeT MMeTb B BUY, YTO MaCCHBHBIC 
MOposbl Apa pucos, Kak oTmeyaet A. V1. Pasuxosuy (*), c4acto nogBeprasucb 
_JOJIOMHTH3AlLHM MU B MCKOMaeMOM COCTOAHMM HepeAKO MpeACTaBJIeHbl MOLWLHbIMH, 
MOUTH MePTBLIMH JOJOMHTaMH HM JOJIOMUTHSMpOBaHHbIMM M3BecTHAKaMM (TH- 
‘pombpekue pudst. pu Kenuten, Hencunppanckuve pup u mp.)». Aapa pucos 
HapALy C MONOMUTH3allNeH MOMBepriMch TakxKe M MepeKPHCTaJWIM3allHH. 

B cBa3H C 9TUM HCKONaeMbIe publ B FeOJIOrH4eCKOM paspese 3adacTy!O MOXK- 
‘HO YCT@HOBHTb JIMINb 10 CO“eTaHHIO (aMaJIbHbIX MOpOJIOTH4eCKAX MpH3sHa- 
-KOB, a TakxKe Ha OCHOBe CpaBHUTeJbHOrO TeO/OrM4eCKOrO aHasM3a, Tlompsy- 
“Cb MOCNeLHUM, Mbl KOHCTATHpyeM, UTO H3MeHeCHMA Cau WM MOLWLHOCTeH MOpOA, 
OJOGHBI€ pacCMOTPeHHEIM BbILMe, ABJIAIOTCA HEMPeMeHHBIM MIPUSHAKOM M3BeCT- 
HBIX B sMTepaType oGslacteli pasBuTuA HcKONaembIX pos ((*,”,’,”, ) HM Ap.). 

Takum o6pa3om, suTONOro-payHuCcTH4ecKad XapakTepMCTHKa KapOOHaTHOU 

€PXHEMEBOHCKOH TOJIMIM, XapaKTep ee CTPOCHHA H JHTO-(palWaIbHbIX MepeXo- 
JOB, a TakxKe MopcoworuAa FeomOrMyecKUX Ted, CJOKCHHDIX pa3HodalluaJl bHBI- 
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HeeBOHCKUX PHOBbIX coopyxkeHu pa3/iMuHOrO THA. BaM3KHe BBIBOJIbI 
cyesan mo KyOpnlesckomy 3apomKbIO H 3anlagquoli Tatapuu M. M. Vpa- 
yepckult (1). tg 

Honomenve o6lacteH pacnpocTpaneHHa pudosbix alu u conmps2KeHHOU 
Z0HbI OTIOKCHUA TIyOOKOBOAHEIX MAJIOMOULHBIX OCALKOB ONpeleAJIOCb COOT- 
HoWleHHeM CKopocTel HM aMmIuTyy KosleOaTeAbHbIX JIBHKeHHH B BepXHeM Jle- 
pone Ha TaTapcKoM 4 ballikHpCKOM MavieocBofax, Ha (bone OOulero OnyckaHHA 
BocTOuHOH uacTH PyccKol m1aTpopMbl. K KOHILy KbIHOBCKOrO BpeMeHH OOaCTb 
Banikupckoro cBofa Opla 3HayHTeJIbHO TIpUNOLHATOU 110 OTHOUIEHMIO K Tep- 
puTopuu TatapcKoro CBoja. Hameruuica BOCTOUHDIM GopT BupcKol Ce JIOBMHEI. 
B revenue cbpancKoro u daMeHCKOro BeKOB BallkupcKult CcBox veTKO O6ocobsA- 
eTcCad B BAe KpyNHOro NOAHATHA. TarapcKuit CBO B 9TO BpeMs TakK2Ke NPOABAA 
cea Kak OOWMUpPHOe NOLHATHE HA MOPA, HO 3aHMMALI Goslee HU3KOe MOJIOX*KeHHE, 
uem BawiKkupcKul cBog. BeseycTBue sToro BOCTOUHEIM GopT BupcKom ceoBH- 
HbI ABIAICA Goee KPYTHIM H IWHPOKMM, 4YeM 3analiHbli. STO Mu onpesesHO M0- 
nOmKeHHe LEBOHCKOH Iasieocu, T. e. HauGoulee NOPpyKeHHOM WaCTH CeAJIOBHHDI 
(6acceiHa), BOnu3sH Tatapckoro cBofla. 

Takum o6pa30M, B BepXHefeBOHCKHM NepHoy Tarapckuit CBoy MpelcTaBlAd 
co6olt OOWIMPHY!O OTMeJIb, HECKOJIbKO MIPHMOLHATYIO Ha HOM OacceHHa, HO C 
oOulel TeHeHIMeH K OMYCKaHMtO. TaKkaad oTMewib Oblia upesBEMalHO Ovlaro- 
TIPUATHOM Mit pacceNeHuA Oy pHOM 2%KU3HEJeEATEMbHOCTH PHPOCTPOAMMX Opra- 
HU3MOB WM HanoMunasa coOol coppemenuylo Baramckyto 6anky uM Bosburyro 
Youmckyto Ganky (°) B HH2KHETIepMCKOe BPeMa. Vnaue ropops, Ha Mecte Tatap- 
cKoro cBofa pacnoslarasoch OOWIMpHoe pHoBoe NaTO C BOSBbILMIAIOMMMUCH 
Hall HUM He3peJIbIMHM pHOBBIMH MOCTpOKKamMM THIIAa 6vorepM, TAFOTeIOUIMX B 
CBOeM pacipocTpaHeHHM K MOJIOrHM JOKAaJbHbIM MOMHATHAM APECBHETO pesbeda 
cpola. BauikupcKuii CBO BCueyCTBMe TeHJeHI[MM K MOAHATHAM MM HaJIHHA 
TlepePbIBOB B OCA KOHAKOMJICHHM OKAasaJIcA B HeOJlarONpUATHBIX JIA pudooopa- 
30BaHUA yCOBuAX. B cBA3H C 3THM PHooOpasoBaHveM OKasaNHCh 3axBaieH- 
HEIMM nepuepuiinbie yuacTku BbawikupcKoro cBofa, XapakTepWsyloulucca 
elle HEOOJIbIIMMM TTyOMHaMH JHA MOPA, HO HCIbITHIBarolHe ycTowuHBoe norpy- 
Keune. ITO Hallo OTpaKeHve B pacnpeseseHHun MoulHOCcTeH KapOoHaTHOH 
TOJIMH eBoHa, KOTOpad HMeeT MHHUMMAJIbHbIe 3HAMCHHA (250—300 m) Ha cBoze 
uM TOCTeneHHO yBetMuMBaeTcsH Ha ckoHax No 400 M. Ilo TlepHdepuu cBofla B 
y3koii nosoce (umpHHo yo 10—12 kM) MOIIHOCTb KapOoHaTHOH TOJIIH TeBOHAa 
pesko BospacTaeT, lpeBbiad 3Ha4enuaA 450—500 M, 4 oOpasyeT pucospil Oapp- 
ep, OMOACHIBaIONM Bamkupckul CBOs Cc CeBepo-3amaya HM 3amaya 10 AMHUM Bos- 
ipi—Batckoe—Apaan—JIopTiosin. 

Bapbep oTseAI O6aCTh MeJIKOBO[bA, KAKOM ABIAIICA DauikupcKHi CBOL, 
of Gouiee Tty6oKoro Mops oceBot uacTH DupcKO Naseoce/IOBMHEI. C 6apbep- 
HbIM POM, MpOT#KeHHOCTb KOTOporo OKONO 200 KM, cBA3aHa Apaano-Jrop- 
TIOMHCKAA TOCA BHICOKOTO 3asleraHuaA KpoBAM TysbCKoro Tropusonta (MBa- 
HaeBCKHH Bas). Bappep BO3BbILIAaJICA Hall MHOM J€EBOHCKOrO MOpsA B BHle KpYIl- 
HbIX PHCOBbIX MACCHBOB, Pa3eJICHHbIX MpPOJMBaMH HJM TMomepedHbIMu (pa- 
jtMasbupmu), no B. Il. Macnopy, KawadlaMu, OTKpPbIBaBLIMMUCA B OOJacTb Miy- 
6oxoro mops. IlopepxHocTb pudoBLIX MaCCHBOB He OblJIa POBHOH, a OCMOKHA- 
JlaCb OTICIbHBIMM PacTyLIMMH OuorepMaMH. OTHM HM OODACHAeTCH IpHXOTJIMBBI 
pesbed) TypHelCKHX C0eB, YCHJICHHbIM Ha OTACbHBIX ydacTKax (Apmanckuit 
MaccuB) mpescTaiMHoropcKum pasmpiBom. Mexay TarapckuM pHoBbim mato 
(uu Bonbpuoit TatapcKoit OaHKoli) Ha 3anaye u Bombmmum Bosquno-Apsano- 
Joptiommuckum OappepHEIM pucoM Ha BOCTOKe pacmovlaramlach OOacTb Tsty- 
6oKorO MOpA, Me HakanMBaIMCb OCAIKH MHOFO *aluabHoro THMa M He3sHa- 
UHTeJIbHOH MOULHOCTH, He KOMMeHCHpyrolleH oOmlee omycKkaHHe Ha MOPS. 
C TeveHveM BpeMeHH, BCJeICTBHe 3HaYMTeEJIbHOH Ppa3HOCTH B CKOPOCTAX HaKOII- 
JI@HHA OCaKOB Ha TpaHuilax CMeHbI alu, BOSHHKAIOT 3aMeTHbIe yCTYIIbl, 
JOCTHTLIMe MAKCHMAJIbHOM BBICOTHI K KOHILy JeBOHCKoro nepuoya. C sTHMH yCTY- 
aM M CBASAHbI CTYNeHH B Gosee MONONLIX OTMOKeHHAX. Bo cponTasmbHoH 


YaCTH PHPOBbIX YCTYNOB MpPOMCXOAUAO B3AMMONPOHHKHOBeHHe PHOBbIX HM MIy- 
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MOMIHOCTeH TYPHelicKux u BUBselicKux OCaKOB, KOTOpble, OO6leKaa Hx, o6pa3o- 
BaJIM KOHTPaCTHBIC JOBYUIKM [JIA HET, pesKO BbIeNAONLMeCH Ha (oue o6me- 
ro Oolee MOororo 3aneranusa coe. 
Takum 06pa3om, K KOHILy ZeBoncKoro nepHowla B BupcKkow naneocennospune 
_ BOSHUK PHPOBI Jansuapr, KoTopui u ONPeLeJHJI OCHOBHBI€ SJIEMeHTEI MOp- 
osoruu Gouee MomOMEIX cCHOeB, Hu B nepBylo O4epetb TeppHreHHol Tom 
HMKHETO KapOoua, cTaBilel BMecTruuueM TpOMafHEIX CKONJeCHHH Hedru. 
TekTonuueckuit tbaxtop He Hrpadl CyileCTBeHHOM pOJIM HeMocpescTBeHHO B 
_o0pa30BaHuN ONMCaHHBIX CTpyKTyp, 4To NOATBepKlaeTcA TakxKe upesBpmalino 
CHOKOMHEIM 3asleraHvem TeppurenHoli Tommn meBona. TMonorue BaJlOOOpa3Hble 


| MOAHATHA Mexp HOBO! MoAOCHI UMeIOT HHY10 Mpupoly u TpeOyroT cneuHanbHoro 
_paccmoTpeHua. 


MucrutyT reonoruu u paspaoorKu , Hocrynuno 
TOPlouHX HCKOMaembix 8 IIl 1961 
Axajemuu HayK CCCP 


IMTHPOBAHHAS JIATEPATYPA 
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* B. M. Keamep, Tp. Uucr. reon. nayx, p. 104, cep. reom., Ne 34 (1949). 3B. TW. Mac- 
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Jjoxxaym AnaqemMunm Hayk cccPp i 


1961. Tom 138, Ni 6 


rEOJIOPH fl 
M. M. PYBUHIITEMH « B. WH. BYAJSE 


O BOSPACTE PY JOBMELAIOWEM TOJILAM XY MECCKOrO 
(KM3 bIJIK OJIbCKOF0) MEJHOKOJIMEAAHHOLO MECTOPO)KAEHH 5 


([pedcmasacno axademuxom J. H. Ulepbaxosoum 17 XII 1960) 


Xywecckoe MeAHOKOMYEAHHOe MeCTOPOAMCHME PacnOMOHKeHO Y ceBepHoro 
HOLHOMbA T. DbOpyc B Mpesemax TeKTOHMYECKON 3SOHbI Tepegosoro xpeOta 
Boapuoro Kapkas3a. 

Opyaevenve mupuyporeno K 9ippy3HBHO-OCaOUHBIM o6pas0BanuaM TaK Ha- 
3HIBaeMOM KapadaeBCKON CepHH, C/laralouluM MOJIOCcy WIMpHHOH oO 5 KM, Mpo- 
TAPUBAIOULYIOCA B OJIM3KOM K WIMpOTHOMY HampaB/leHHH MOYTH Ha 70 KM OT p.. 
Tlayt no p. Bakcan. Ora mowioca BbIXOAOB KapauaeBcKolt CepuH OKalimMseHa C 
cepepa HM 10rd MpOMO/IbHLIMH pa3spbIBaMH H oOpasyer, TakuM O6pa3oM, y3KHH 
TEKTOHHYCCKHA KJIMH. 

Kapauaesckad cepua B KauyecTBe CaMOCTOATeIbHOH cTpaTurpatuyeckou 
@lMHMIbI Obvia Bbienena BnepBbie TL. I]. ArasMHbim B WeHTpaJIbHOM Kapauyae. 
B ee coctTape pa3.1M4al0T YeTbIpe CBUTHI OOWLeH MOULHOCTBIO Goutee 2000 m. Huxx- 
HAA CBUTA ClOKeHA TEMHBIMH, CJlerKa 3eCHOBATLIMM CPMJIIMTOBMAHbIMA CJlaH- 
laMH, 3a KOTOPbIMM CJleyloT s*pPy3HBHO-By JIKaHOreHHbIe oOpas0BaHusl BTOpOH 
cBuTbt. TpeTpa, TyocanueBad, CBUTa MpesCTaBleHa YepeOBAHHeM KPCMHH- 
CTX ALIMOBAIHHIX ClaHileB, (PHJIMTOBMAHBIX CaHeB UM TYPonecuaHHKoB, H, 
HaKOHel, UeTBepTad CBHTA, HOCAUAad ABHO perpeCCMBHbIM XapakTep, CylaraeTcA 
TIbIOOBLIMM KOHTIOMepaTaMu, ‘epelyioulMMuca c mauKkaMM rpyOoSepHHCThIX 
necuanuKos. B BalyHax M ryibiGax M3BeCTHAKOB BepXHelt CBUTHI Halijena j\e- 
BoHcKaad tbayHa Kopasios — Alveolites mailleuxi Lec. Trematophyllum sp. 
BsavMOoTHOMeHUA KapataeBcKoll CepHu C MOACTUAIONMMM ee OOpasoBaHHAMM 
OCTaOTCA HEM3BeCTHBIMH; OHAKO B CBA3H C TeM, YTO B KPCMHMCTHIX CJAHLAX 
TpeTbel CBUTbI KapauaeBCKOH CepHu HalieHbl Te Ke palMO/ApHU, YTO HM B TbIpP- 
HbIay3CKOH cBuTe paliona Baxcana (u3 KoTOpoi, mo aHHbIM C. II. Conoppesa, 
usBecTHa TakoKe (payHa KopasoB HU OpaxHonoy HMxKHeKapOOHOBOrO TuIIa), 
KapayaeBckylo CepHio cuuTaioT HuKHeKapOonoBoH. B. H. PoOuncoH OTHOCHT 
ee yCJIOBHO K HaMIopy. 

B mpesenax Xyfecckoro pyAHOrO MOA pasBUTLI TPH HMKHME CBUTbI Kapa- 
yaeBCKOH CepHu, IIpH4eM pyAHbIle 30HLI, KaK y2Ke OTMe4AJIOCb BbIIe, MPHYpO- 
YeHbI K BYJIKAaHOreHHOK CBUTe, pacnosaradch BHYTpM ee Ha pasHbIX CTPaTHrpa- 
(puueckux ypoBuax. Camo 3HaunTembHol aBsnetca LleHTpabHad pyAHaA 30a, 
KOTOpad 3aHuMaeT HanOOee BbICOKOe CTpaTHrpaduyeckoe MOOMCHHE H oOpa- 
3yeT KPYyMHOe JIMH3000pa3sHoe Teo MACCMBHbIX KOM4eMaHHBIX PyA, Saseralo- 
ulee COrlacHO ¢ BMelLalouLMMH ero Noposamu. B smexauem OoKky pyAHoro Teva 
Pa3BUT HeOHOPOMHEI KOMMIeKC NOpOs, MpeACTaBJIeHHbIM M/larMOKa3OBbIMA 
lOptPHpwTaMvM, MeJIKO- H KpynHOoG/JIOMOUHLIMM TypamMu cpesHeH KUCJIOTHOCTH, 
TyoaBaMu CpesHero M OCHOBHOFO cocTaBa, perxke AMa0asaMa HW AaBrHTOBbIMH 
noppuputamu. B pucayem Goky pyMHOro Tedla BCTpedaloTCA MMarMOKMAsOBBIe | 
NOpPUpHuTbl WU WapOBbIe aBbl aBUT-nvlarMOKNA30BbIX MOpPupHTos. 

CrparurpaduyecKkiit KOHTAKT, BJOMb KOTOPOrO pacMonaraercA PyAHOe TCO, | 
ABNIAICA OAPONPUATHOH cpeqou AA MUrpallunH THAPOTepMAJIbHbIX PaCTBOPOB, 


€ KOTOPbIMH CyleyeT CBASbIBATh KaK (POpMUpoOBaHHe PpyAHOrO Tela MaCCHBHbIX 
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HOB, Tak 4 OOpasoBaHve BOKpyr Hero Opeosa U3MCHEHHEIX nopog. IIc- 
© MpeACTaBeHbl MeTACOMaTHTaMM pa3sHBIX daluii—B yaaenuu oT 
: Tela PasBHTbI MPONWIHTH abOMT-KBapIl-XJOPHT-KaIbUMTOBOM acco- 
| UMallMH, NO Mepe IpHOtMKeHUA K pyqHOMy Tey cMeHsoMMecA NnponwuTamH 
_ asIbOMT-KBapI-XOpuT-cepunuTOBOi acconuanuu. B HeMOCPeMCTBEHHOM KOH- 
_ TAakTe C PYAHBIM TeJIOM B ero JexKayeM OOKY PasBHTHI OOorallleHHEIe MUpuTOM 
| KBapi-CepHUMTOBLIe TMOpomb (BTOpMUHEIe KBapuuTH). Ha sanagnom cbnanre 
_ PYAHOFO Tesla, Blob BHYTPUpyAHOrO HapyleHNA, CeKyiero BTOpuuHBIe KBap- 
WHT, YCTAHABIMBaeCTCA HaIMUNe YNCTLIX CEPHIMTOUTOB, OCHOBHaA Macca KO- 
TOPBIX MOUTH MOMHOCTHIO JIMINeHA KBaplla HW COMepKUT IMUIb BKIOUeHUA TeHTA- 
TOHMOMEKASTPHYeCKHX KPUCTAJJIOB MMpuTa, a TaKxKe OTIeEMbHbIe YUACTKH KOVI- 
WeAaHHOW Pybl C BbIeeHHAMM CTeOebYaTOrO KBaplla, OpHeHTUpOBaHHOrO 
MepleHAMKYNIAPHO K TpaHamM nuputa. bowbuiad unctota cepumMToMNTA HIVIO- 


eee CHELYIOIMMMH JAaHHbIMA XMMHMYeCKOrO aHanu3sa (ananuTHK K. A. 
TeHTH): 


Oxucnpr SiO, TiO, AlzO; Fe,0; FeO MnO MgO CaO Na,O K,O Buaara [.r.n. 
Cojep2Ka- 


Hue, % 46,00 cnenp 34,95 1,10 — cnems 0,60 0,65 0,73 8,59 0,60 5,00 98,22 


Jie6aerpamma cepuuutounta, castaa H.. Baxupesnim, noKa3aa nanuuue 
| AWHMM, THNMUHBIX JJ ru_pomMycKoBuTa uw cepuunta. Ananoruunbilt pesyibrTat 
Obl MOY4eH VM Mp TepMH4eCKOM aHaM3e: Ha TepMorpammax, cusaTbIx A. JI. Xy- 
Wavyse, OTYeTIMBO (UKCHPyIOTCA SHOTepMuMYecKHe SiPpeKTH, xapakTepHble 
Kak Jia cepuuuta (900 u 1100°), Tax u Ana ruspomycKosuta (170, 700 u 1100°). 
TaK4M 0Opa30M, OYeBHAHA BOSMOKHOCTH MCNOMb3OBAHMA XyeccKOrO cepu- 
WMTOIMTA B KavecTBe MaTepHada [JIA OMpeleeHuA ero aOcomMOTHOTO BO3pacTa’ 
AprOHOBBIM METOJOM, NOCKOJIbKY B pasJIMUHOM cTemeHH FHuApaTH3sHpOBaHHbIe 
CJHOMbI, KaK yOequTebHO noKa3saiu JI. H. OBauHHUKoB u gp. (1), cnoco6ubI 
_ flocTaTO“HO XOpouIO CcOxpaHATb paMoreHHbii apron. 

C 9TOW Wesbio Oblia B3ATAa CPpakiHA CepHLUTOMUTA, TIATeMbHO OUMMLeHHAA 

OT IipHMecu muputa. Onpesxenenue cosepxKanua B HEH pafMoreHHoro aprona 
TIPOH3BOAWJIOCh MACC-CNEKTPOMeTPH4eECKUM MeTOJOM H380TONHOTO pas6aBNeHHA 
C€ HMCHOb30BaHveM B KaueCcTBe 9TaOHA aproHa HOPMaJIbHOrO (BO3AYyuIHOrO) 
| usoTomHoro coctapa. CofepxKanve KasA OMpesedANOCb KaK MeTOAOM CrekTpo- 
| POTOMeTpHU pacTBopa B aMMMAa4dHO-KUCOpOsHOM NwiaMeHu (*), TAK M ycKopeH- 
HBIM TepXJOpaTHbIM MeTOJOM, npelowenHEIM M,. JI. Anjenkou 9, C. Bapmas- 
cxou (3). B skcnepumMenTambHow “actu 3TOM paOoTE npunumasu yuactue B. A. 
Jiauxu, 3. JI. Y3uagse, B. I. Unxpangse u A. JI. Xymauyse. 
; Cogepxkanve pagnorennoro <A’? B_ o6pasne cocrapuno 0,1112 + 
+0,0015 umm?/r (3 onpezenenua) mpu 6,93 + 0,21% K (2 onpenenenus). na 
pacueTa Bo3pacTa Hcnomb30BaHbl KOHCTaHTEI A, = 0,557 10°! rogt, Ag = 
Pree) ron, K*® = 0,0122% K. 

BospacT cepuuutonuta oKasasca paBHbiM 380 + 15 MaH. eT, YTO OMKHO 
COOTBETCTBOBATh HUMKHEMY WIM cpelHemy eBOHY, COracHo HOBeLIIuM reoxpo- 
HosoruuecKkuM wKanam A. Xonmca (*), Tx. JI. Kanna (°) u mkane 1960 r. Bos- 
PpacTHBIX ma6opatopui CCCP (°). 

Tako pesybTaT HaxOUTCA B MpOTMBOPedMU C DONyWleHHemM HHKHEKAapoo- 
HOBOFO BO3pacTa KapayaeBCKOll CBUTHI, OCHOBLIBABIIEMCA, KaK ObIJIO BUHO BbILLe, 
. Ha BeCbMa Cj1a60 apryMeHTHpOBAaHHBIX LaHHuBIX. Ec cuuTaTb, YTO OOpasoBaHVe 


CymMa 


EE CE IG, ear en > 


KO4elaHHOH dopmMauNu XyeccKkoro MeCTOPORMeCHUA CJICMOBAJIO OM3KO BO 
BPeMeHM 3a (POPMHPOBAaHHeM PYOBMEMLalOlleh TOMI, TO HWKHC-CpefHeLeBOH- 

; CKHM BOSpacT BTOPOli CBUTHI KapayaeBCKOM CepHH, NO KpalHeH Mepe B paHoue 
Xymecckoro pyAHOrO NOJA, ABJIAeETCA BECbMa BEPOATHEIM. 

Ilpu Bcex O6cTOATebCTBAX 9Ta CBUTA He MO*KET ObITh MOMOWKe HHKHETO — 
cpemHero jeBoua. B 3T0l CBA3H MHTeEHCHBHO MeTaMOpdHsOBaHHaA TOVILA addy - 
3UBOB OT KUCIOFO 10 OCHOBHOFO COocTaBa, KOTOPaH KOHTaKTHpyeT C Wwra BAOJNb 
KPyNHOro pa3spbiBa C pyfOBMeLalolleH Tome XyeccKoro NOAA H KOTOPYIO, 
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10 aHaJIOrH C 3aMaHbIMM palioHamMu, OTHOCAT K HWKHEMy — CpesHeMy eBOHY, | 


ABJIAETCH, BOSMOXKHO, Oovlee [peBHel. r 

OHOBpeMeHHO CTaHOBHUTCA OVEBMAHOH M HEOOXOJMMOCTS TlepecMOTpa BOMpo- | 
ca Kak 0 UHCse, TAK HM O BOSpacTe PYAOHOCHLIX BYJIKAHOreHHBIX (OPpMAaLHH Mej- 
HOko4eLaHHOH npoBuniun CepepHoro KaBkas3a, B paspelweHHu KOTOpOrO noumK- f 
HBL CITpaTh BAXKHYIO PONb ONpeemeHuA aOCOMOTHOTO BOSpacTa OKONOPYAHBIX | 


M3MeCHCHHHIX MOpod. 


Teonorwaeckwit HHCTHTYT Ilocrynuuio 
Axanemuu uayK PpysCCP 16 VII 1960 
Kapka3ckuli. HHCTHTYT 
MHHepavIbHOro CbhIPbA 


IMTHPOBAHHAS JIATEPATYPA 
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683 (1960). M. Jl. dmeuxo, 9.C. BapmascKasa, Sas. 1a6., 26, 3, 275 (1960). 
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1430 


Jloxaays Akagemun nayrx CCCP 
1961. Tom 138, Ne 6 


TrEOJIOTHA 


A. JI. GENMAJIBIPA 
HOBbIE JIAHHbIE O BO3SPACTE «THPACIOJIBCKOrO FPABHA» 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoeoim 21 I 1961) 


Bompoc © BospacTte <«THpacnouibcKoro rpaBMxA» — necuaHo-rpaBHHHbIXx 
Kappepos KouKotoBol Oaiku Onu3 r. Tupacnoua — ocTaetca elle He BbIAC- 
HeHHEIM. CoriacHo cyilecTBy1ollum mpenctapenusM (°, “), BOspacT STO TOVI- 
WM ApeBHeveTBepTHIHEI. Onnako euje Vi. I]. Xomeuko (*) O6HapyxKHI 37ecb 
BepXHensMoueHoBy10 cdopmy Unio cf. nicolaianus Brus. Ilosxe MW. A. Auxo (°) 
‘OnuCasl M3 STHX OTNOMKeHUi tbayHy JIeBaHTuHCKOro Tuna: Unio bogatschevi 
Mikh., U. Sandbergeri Neum., Limnoscapha tiraspolitana Jatzko — u oTHec 
9TH OTMOMKCHHA K MopaTcKHM. 

Hoppie HaxoLKu (bayHbl MOJJHOCKOB W3 «THpaCcOMbCKOrO TpaBusn» W APyrUux 
oOnamenuii mato (KomKoToscKol) Teppacht J{HecTpa MO3BOJIAIOT TMO-HHOMY 
OCBETHTb BOMpOc O BOSpPacTe STUX OTJORKEHHH. 

Hau6ouee nomuoe O6HaxKeHNe «THpaCHOIbCKOrO rpaBua» HadMOJaocb B 
KokoroscKolt OanKe Ha 10xKHOM oKpauHe c. bamxKuu XyrTop: 


1. Jlécc cpermo-«wenThi crom6uaTbH 2... - ee ees MourHoctb 2,5 M 
2. CyrMHOK KpacHO-KOpWuHeBbIi ... . - 7 + ee ee Mouoctp 1,7 M 
3. Cymecb cepax, TOHKOCJIONCTaH . . .« ... . Momoctp 2,2 M 


4. Tlecok csoncTbli c rpaByem. Dayna: Viviparus tiraspolitanus Pavl., 
V. aethiops Parr., V. zickendrathi Pavl., Corbicula fluminalis Miull., Unio 


batavus hassiae Haas., U. kungurensis Rossm., U. pictorum L., U. crassus 
Ct 0 0, Sa MowoctTs 2,3 M 
5. Tpapwit KOCOCJIOMCTHIM C TeCKOM. Vinorga cJiow MepeMATEI B CK/aNKN. 
@ayua: Viviparus tiraspolitanus Pavl., V. aethiops Parr., V. bohchi Halav., 
V. Romaloi Cob., V. geticus Pavl., Unio kungurensis Rossm., U. crassus 
Me Ms Pe ss ie ee ee ee as Momocth 3,5 M 
6. Ilpocmo senenol cyloucToH TIMHBI, HHOrAa MIpOHHKaollen B HMKede- 
*KallHe MOposb B BULe KMHbeB. Dayna: pewKue Unio sp., Viviparus sp. 


cg SAC en a 
8. Kounrsomepat. Dayna: pelkune Limnoscapha sp. . . Mounoctb 1,7 m 
9. Tlecok 3e/eHOBAaTO-KeNTHIM, TOHKO3CPHMCTHIN, CJIOAMCTBIH. . . - 


YHHOHMA, 3aslerarollux B Buse 6anoxk *: Unio bogatschevi Mikh., U. sandber- 
geri Neum., Limnoscapha tiraspolitana Jatzko, L. sp... . MoutHocTp 1,8 m 
B 3TOM OOHaXKeCHUM JOBOJIbHO YeTKO BbiemAeTCA ABa KOMIIeKca (ayHBl: 
I. Maya BepXHeMlIMOWeHOBOrO (opaTcKoro) Kommliekca mpeacTaBsena 
TrlaBHBIM 06pa30M YHHOHHaMH JleBaHTHHCKOPO THITA- Unio bogatschevi Mikh.,— 


* @Mayna yHHOHHA onpeyenena WU. A. Auxo. 
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u3BeCTHa H3 JleBaHTuHAa PympIHuH M MOpaTcKUx coeB FOxHOK Becc 
U. sandbergeri Neum. — u3pecTHa 43 jeBaHTuHa CnaBonun (PHPIO) u nopat-— 
CKUX Cl0eB; MpeleTaBuTesm poga Limnoscapha w3BecTHBI U3 JeBaHTHHAa YMBI- 
HMM, MHOFO JIOKaJIbHBIX (opm Unio mepanTuHcKoro Tuna. Bes 9Ta cat nayseres a 
raeT B coe 10 in situ B Bugle GaHoK, peakue U. bogatschevi Mikh., Limnoscapha — 
sp. BCTpewaioTca B coax 7 u 8. Bene cmos 7 MeBaHTHHCKHe YHHOHUABI He 0O- | 
HapyKeHbl. a 

II. OcHoBHaA Touma alOBNA KOJKOTOBCKOH Teppacbl CosepxKUT ayHy 
MOJIJIOCKOB HWKHeYeETBEPTHUHOFO OOMNKA. Sfecb NpeoOaaoT YHHOHHAbI EBpo- 
nefickoro Tuna: Unio batavus hassiae Haas., U. kungurensis Rossm., U. tu- 
midus Retz., U. crassus Retz., U. pictorum L. ®ayHa namoquH HMeeT MHOFO 
OOULHX BHLOB c OaGembcKumu Cnoamu: Viviparus tiraspolitanus Pavl., V. aethi- 
ops Pazz., V. geticus Pavl., V. RomaloiCob. u ap. Ocramtbyan dayHa ABsIAeTCA 
HeliTpaIbHOH WIM TOwKe XapakTepu3yeT YeTBEPTHYHIe OTMOmKeHUA: Corbicula 
fluminalis MO6ll., Lithoglyphus naticoides Halav., Melanopsis esperi Fer., 
M. acicularis C. Pf., Neritina danubialis C. Pf., Cyclas rivicola Leach. u ap. 

Hamu co6pana cdbayHa MOJIOCKOB M3 ApyrMx OOHAaKeHHM KOJIKOTOBCKOM 
Teppacbl — Ha TeppuTopuu or r. Copokn jlo J[necTposckoro MMaHa, WM MOUTH 
BO BCeX OOHAKEHHAX MOMKHO BHIEIHTb BEPXHEMVJIMOMECHOBLIM H HHKHEUETBEPTH4- 
HbIM dbayHucTHYecKHe KOMIIJICKCHI. 

Bonu3u c. BemaeBKa B Kypyfopopol Oamke BMecTe C 4eTBEPTHUHbIMH Cop- 
mamu (Viviparus tiraspolitanus Pavl., Unio batavus Nills., U. crassus Retz. 
Mu jp.) BeTpeyatoTca mpegzctaputenu Unio meBaHTHHCKOorO Tuma (OKaJbHBIE 
(bopMbl). 

B [[pocanoli 6ake B HWMKHEM UACTH aJJIIOBMA KOJIKOTOBCKOM Teppacbl Hall- 
neupt Limnoscapha tiraspolitana Jatzko, L. sp., Unio sp. meBanTuHcKoro 
THIa — NpeACTaBHTeJIM BepXHENMMOWeHOBOH dayHbl. B BepxHel 4aCTH aJJIIOBMA 
BcTpedeHa THNMYHAA HWKHeYeTBepTHuHaA dbayHa: Viviparus tiraspolitanus 
Pavl., V. aethiops Pazz., Unio kungurensis Rossm. u gp. 

Bouusu c. MuxaliJIOBKH B aJlJIIOBHH KOJIKOTOBCKOHM Teppacbl BMeCTe C 4eTBeEp- 
THUHBIMH MOJocKamu (Viviparus tiraspolitanus Pavl., Neritina sp. u gp.) 
BcTpeyena in situ MHorogucTeHHad cbayHa yHHoHUuA: Unio emigrans Bog., 
U. chosaricus Bog., U. scutum Bog.,— omvcaHHbIxX M3 BepXHEeIJIMOMeHOBEIX 
oTmoxKeHuu p. Can (*). 

Buus c. Porm B O6HaxKeHUH KOJIKOTOBCKOM Teppacbl coOpaHa tpayHa ueTBEp- 
THUHBIX MOJJOCKOB: Viviparus tiraspolitanus Pavl., Unio batavus Nills., 
U. crassus Retz., U. kungurensis Rossm., Neritina danubialis C. Pfi., Pisidium 
sp. H Ip. B Oonee riyOokux ropH30HTax STOO OOHaKeHUA OOHApy2KeHa BepXHe- 
TIVIMOWeHOBaA dbayHa yHHoHHA: Unio emigrans Bog., U. chosaricus Bog., 
U. scutum Bog., U. cf. sturi Horn. Kak u 8 oO6Hamxenuu y c. Muxaiiopka, pes- 
Kyl0 rpaHHlly M@KLY COAMM C YeTBEPTHYHOM MH BepXHeMAMOMeHOBOH cbayHon 
MpOBeCTH TPYHO. 

Oxono c. Benukan Kocuuua umeetca yxxe uspectuoe (2, °) o6uaxKenue Tep- 
pacoBbIx OTJO*KeHHH. B BepxHeH wacTH efo HaliqeHa ueTBepTHuHaA dbayHa Cc 
Corbicula fluminalis Mull., o. tiraspolitanus Pavl. B HwKHem cmoe oOHapyxe- 
HbI in situ BepxHenJMOUeHOBLIe topmbI: Unio scutum Bog., U. cf. sturi Horn. 

Takum oOpasom, Hapsgy C H3BeCTHOH YeTBepTHYHOM dayHolt B HW2KHUX To- 
PH3OHTAX KOJIKOTOBCKOM Teppacbl HMeeTCA BePXHEMVJIMOLMeHOBbIM KOMMJIEKC 
MOJIJHOCKOB, KOTOPbIt XapakTepH3yeT CaMbIe€ BEPXH MIMOMeHa; BOSMOKHO, 3TO 
cou ¢ Unio sturi Horn. (8). 

OctaeTcs HeACHBIM BONpOC 0 IIpHYHHAX HCUCSHOBeEHUA BepXHEMJIHOMEHOBOM 
(bayHbI MOsJOCKOB. B cBa3H C STUM ClesyeT OOpaTuTh BHUMAHHe Ha WMPOKO pas- 
BUTHIC B aJJIOBHM KOJIKOTOBCKOM Teppacbl KJIHHbA, KHJIbI, TPeWIMHbI, 3anOJIHeH- 
HBIC BHILIeNeKallleH MOpOMoH, a TakxKe COJIN@JNOKIMOHHbIe CMATHA, OOHAp YXKU- 
BaeMbIe YaCTO Ha OOJIbIIOH TlyOuHe M MepeKpBITHIe HOPMaJIbHO 3aJleralouMMH 
nopowamu. Takwe ABJIeHUA M3BeCTHBI B JHTepatype Kak KpuoTyp6amun (5). 
On OOHapyxKeHEI B KPOBJIe BepXHEMAMOLNCHOBLIX COeB MH B HH3AX HWKHEeNeT- 


BePTHYHOH TOMNH. BnowHe BO3MOKHO, 4TO mOxouvowaHHve, CJlefbl KOTOPOrO Ha- 
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3 BUe KpHOTypOauNii, npuBeno K NOJIHOMY BbIMHpaHHi0 JIeBaR- 
YHbI HM NPOHHKHOBeHHIO Ha J[HecTp dbayHbI eBponelickoro Tuna. 


iH TOCyapcrBeHHbIit yHuBepcnTer Tloctynusto 
-W. WU. Meunuxosa 20 I 1961 


UWMTHPOBAHHAA JIUTEPATYPA 


1B. B. Boraves, Tp. Teor. Kom., nos. CED. Balloon (1924) aes Be 
‘KopcxKuii, Bic. Yxp. pation. reon.-poss. ynp., B. 14 (1929). 3 JIT. 
"A. T. 96ep3un, Tp. Yucr. reorp. AH CCCP, 51,8. 6 (L9S2) er «4 
Paysen,» JAH, 19, Ne 4 (1938). 5 A. UW. MocxspuTun, Mexpynapogn. reon. 
“Kourp., XXI ceccux, ox. copercK. reonoros, 1960. ° A. Il. asuaop, Memyapi reou. 
‘ora. Mock. o6m. 1106. ecr., aHTpon. u asTHorp., B. 5, 1925. 7. TI. Xomeuxo, S3an. 
‘Hopop. o6mt. ectects., 32, 1908. SA. P..96¢p3 un, JAH, 108, Ne 4 (1956). 
°H. A. Ako. Tp. Opecck. yuus., COopn. reon.-reorp. dbax., 2, 1954. 


P, Bu p x H- 
Kamauuu, 
JI. ©. IyuHrepe- 


hinaag’ 


Se NRE OT TET Pete leae 


a ee al ee ee 


1433 


Jloxaagmn AnrayemMun wayk cccP Sage 
1961. Tom 138, Ne 6 ; 


rEOXHMHG \ 


0. A. PAXYEHKO 


O HOBOM MAPAMETPE JIA rFEHETHUECKON KJIACCH®MKAUMH 
HE®TEM 


(IIpedcmaeaeno axademuxom H. M. Cmpaxocem 1 XII 1960) 


B ocnose reneTuueckoli Kiaccuukalun HepTeH WOKeH JIeKATb KOMIMIEKC 
lapameTpoB, XapaKTepH3y1ONIMX UX COCTaB B NepBy!O OYePeb eCTECTBEHHO, | 
napaMmerp, xapakTepu3yroulai yIeBOLOPOAHHIM CocTaB He@tTel. Cepbe3HbIM 3a-_ 
TPYAHCHMeM B 9TOM OTHOMICHHM ABJIAIOTCA PasJIMYHA B MeTORAX pa3rouKH, pH | 
HaTEX B CCCP u 3a py6exKoM, M OTCYTCTBHe AaHHEIX NO yIvleBOAOPOMHOMY CO- | 
cTapy 3apyOexKHBbIX He(prTelt. 

B moucKax cBoero pola OOulerO 3HAMEHATEIA AIA COBETCKUX MW 3apyOexKHbIx | 
MaTepHasOB B STOM “ACTH aBTOp OOpaTHJICA K KHHACKCY KOppeAIHHy, TIpeq0- | 
*eHHomy IT. M. Cmutom (*) HM BBIMHCIAeMOMy TO cbopmyule | 


Cl = 473,7 dee + SE — 456.8, 
rae d — yylenbunii Bec ppakuuu, K — cpequaa aOcomoTHaa TemmepaTypa Ku- } 
eHuA. 3Hauenua unseKca oT 0 po 15 oTBexaloT MpeoOMaLaHMlO MCTAHOBBIX YTVIe- | 
Bojopoyos, oT 15 no 50 — cmewiaHHOMy MIM MpeMMylleCTBeHHO HadpTeHOBOMY 
cocTaBy, 3HaueHud BbINe 50 yKa3bIBaloT Ha MpeBaJIMpoBaHve apomMaTHuecKHx 
ctpyxtyp. T. A. Amocos BBIYMCIM K ypaBHeHHlo Cmuta KosppHUMeHTHI MIA | 
YCOBMi ONpeseneHua yAembHoro Beca Ip 20° H MOCTpOws HOMOrpaMMy, HOS= | 
BOJAIOULYIO JerKO HaiiTH MHeKC JA TeMMepaTyp HM YAeJIbHbIX BeCOB, BCTPe 
YaOUAXcA y HepTAHLIX pakuuii. CumbHO OOslerdaloT HaxO*KeCHHe 3HaueHH 
UHJCKCOB TaGJIMIIbl, COCTaBJICHHbIe B COOTBETCTBHH C YCIOBHAMH aHaJIM3a, IPH- 
HATBIMH 110 aMepHKaHCKMM cTaHgapTam Mim B CCCP. 

T. A. Amocos o6osHauna uHgeKkc Cmuta / Mu HasBasl erO HHACKCOM MCTAHO™ | 
BbIX yruleBogoposos. Mut moslaraeM, YTO HHAeKC XapakTepUsyeT CPCAHIOIO CYM™ 
MapHY1O CTpyKTypy yreBoqoposoB PpakiMu M MosTOMy MpaBMJIbHCe Ha3BaTb 
efO HHJCKCOM YrleBOMOPOAHOFO CocTaBa HIM CTpyKTYPHBIM HHJCKCOM. 

Co BpemeHu BBeseHNA MHeKkca CMuTa B WpakTHKy XapaKkTepHCTHKH Hertel | 
3apyOeKHBIMH HCCIeqoBaTeAMu OOpaboTaH B STOM IJlaHe 3HA4HTeJIbHbIM ~Ma- 
Tepuan. B oTfebHbIx padoTax HepTH ONpeeJIeHHBIX o6sacTel MOL pases AIOTCA 
Ha TuUbl HO KPHBbIM HHJCKCOB AIA MOCeLOBAaTeIbHbIX (bpakuMi pa3roHKH, | 
Teveruueckoro TOKOBaHHA KPMBbIX pasMYHOTO THMa NOKa HAKeM He Mpe/WO- 
*KeHO. 

ApTopom HacTosulei 3aMeTKH BHeCeHO HekoTOpoe yipouleHHe B KDPHBBIC 
CTPYKTYPHBIX HHJeKCOB: BLIMHCIIAMCb UX CpeHeBSBeLICHHble SHAaYCHHA (c yue- 
TOM BEIXOLa y3KUXx (ppakuui) 1a yKpyMHeHHbIx (PpakuuA — AO 100, 100—200, | 
200—300° u 7. 2., a TakoKe HHTerpasbuble 3HaueHuA Wo 200, 300° Hw KOHedHOK 
TeMMepaTypbl PasrOHKH B WeIAX XapaKTepHCTHKH HePTH B Ie/1OM. 

B pe3yibTaTe oOpadoTKku Ooubuloro MaTepHasa (470 Hedte COBeTCKHX } 
u 890 3apyOexHBIX) OblIO MOAMeteHO, YTO KPHBbIe CTPYKTYPHBIX HHACKCOB MO- 
ryT ObITb NOLpasqeseHbi Ha 3 OCHOBHHIX Tuma: 1. SHaveHHA HHACKCOB BOSpacTaloT 
oT HMSUMX ppakuuit K BpicumuM. IT. Kpupaa octaetca Oovlee HIM MeHee TOPHSOH- 
TaJbHOl Ha BCEM IPOTAKeHHH HJM Ha OCHOBHOM ero dacTH (KPOMe HUSLIHX (ppak- 
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uM | HLL. Kpusas uMeeT ropOoodpasHbili Buy, C MaKCHMYMOM B cpegueli uacru, 
_B npegqenax Kank Joro u3 9THx THTIOB BeTpeyaloTCs BapWaliHH B aOCOUHOTHBIX 3Haue- 
HMAX MHACKCOB, B KPYTH3HE NObemMa KPUBOH B Cy4ae Tuna I u B OTHOCUTeENBHOM 
Haven HH MaKCHMyMa B cyly4ae Tuna III. 
= ComocTaBJleHHe KPHBbIX CTPYKTYPHBIX HHeKCoB c YI'IEBOOPORHBIM cocTa- 
BOM NOKa3ano Xopomlee CoBMayeHHe HM NoNyYaemoli xapakTepucTuKe Hedrteit, 


“eM ObIu1a AOKa3aHa BO3MOXKHOCTb MCMOMb3OBaHUA STOFO TlapaMeTpa B Hameuen- 
“HOM ruiane. 


te 
a 
Ss 


<I 


Z 


WS 


Yenebodopoan. 
cocmag, 
8 


Ss 


a 
| 
B 


Borz0d gpaxyut, I 


CmpyxmupHble unGexceil Cmpyxmypuel undexel 


Boizod npoexyut, Yo 


S 
S 
v ee SVS) S 
oso ——) S ‘S 
28s 238 S38 <) 
Mpedeno! Kunevus Dmpaxyuu pas20HRU 


Puc. 1. Beaune cepok neptu. | — ners us s0nbl KaTarenesa (CTaporposHencKoe, 
nowuaypur; Pg XVI na:, 2080 m, d 0,835); 2—4 — necbru nocieqoBaTebHbIX CTaqHH OKHCJIC- 
HHA: aHaspoOHoro, saTem aspoOHoro (2 — CraporposHeuckoe, nagpur; Pg XVI ma., 962 M, 
id 0,856, 8 — Craporposuenckoe, HagBur; Pg I nu., 148 m, d 0,883, ee IIupays (Harectan), 
y mosepxuoctu; Pg, d 0,967); 5 — nedts-punbTpat (Cypaxansr (AsepOaiimxKan); Ng, d ee 
6 — nebth metamopdpusosanHas (Amtatxa (MunycuncKnit paiion); D, 2070 mM, d 0,820); 7 — 
HPT PHILTPOBAHHad Mocwe oKHCTeHUA (Carns (Oma); Cr, 166 m, d 0,061); 8 — Herts, NoL- 
Beprmlasicd KOHTaKTOBOMy meTamopdusmy (Mupu (Bopxeo); Ng, 650 m, d 0,841). 

CepuHuctne uegdTu. 9—nepth B yCOBHAX MOCTATOUHON HM30/AWHU (Kupkyk 
‘(Mpax); Pg 850 m, d 0,843, S 2,0); 10 — nepT> 8 ycnoBuax anaspoOHoro OKHCIeHA (Baltpou 
| (Yaiiomunr); P —C, 1590 m, d 0,904, S 2,5); 11, 12 — Heth B ycnoBHAx aapoOHoro ares 
nun (11 — Cranuno (An6anus); Ng, d 0,984, S 4,6, 12 — Apera (Tuan); D an M, ae 
‘S 1,1); 18 — nebts unptposannan (A6y-Lyp6a, (Eruner); ny6ulicxuli necu.~ 100 M, ke. 
S 1,0). a — xpupbie uHgekcos J, 6— KpHBbIe pasrOHKM, 6—OCTATOK OT PasrOHKH, 2—MCTaHO- 
| BBIe yrveBonopoyE, O — HapTeHOBbIe yIvIeBOJOPOb, ¢ — apoMaTHUeCKHE YyIeEBOAOPOAb! 


. PaccmoTpenue THIOB KPHBBIX CTPYKTYPHEIX MHACKCOB B CONeTAHHH C es 
MH CBOMCTBaMH HedTeli, B epBy10 O4epeb C MAHHBIMH UX PasrOHKH, T0SB 
Ha OCHOBe COMOCTAaBeHHA NOMyYeHHOH OOueH KapTHHbI C reoJlOrHyeCKHMH tbe 
‘-BHAMM 3aleraHua HedbTel JaTb reHeTHYeCKOe TOMKOBAHHE ere ie 
vu nomtunam. K coxkavienuio, pa3Mepbl CTaTbH NOSBOJIAIOT NPHBECTH Te ae 
OrpaHwueHHoe KOMMUECTBO IpHMepoB JIA WJIOCTp alu Se ie a mee 
3aKOHOMepHOCTei. S3HAUMTeIbHaA YACTb MPHMEPOB (puc. 1) 10 eal ae 
HBIX M10 COBETCKUM HeTAM, UTOOLI NOKASATb COOTBETCTBHE MEK Ly KP 
: seco H YYsIeBOLOpOHbIM COCTaBOM. 
Han6omee pacnpoctTpaHeHHBIMH OKasaJiHCc 

I tuna, oxBaTbIBalollue rpoMagHoe OOJIbUIMHCTB 
JOCTaTOYHO H30MPOBAHHEIX OT MOBepXHOCTHHIX B 


b HepTH Cc KPHBbIMH HHeKCOB 
o HedTeii mupa. B curyaae Hepren, 
O3eHCTBHU, 3Ha4YeHHA HHeK- 
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COB 110 BCeMy XOAY KPHBOM HEBbICOKHE, MO]’beM KPUBOM OTHOCHTEIbHO TOOTH e 
KpuBad pasrOHKM XapakTepusyeT oOorallleHHOCTh HepTH JierKUMU Mpakiuns 
MAKCHMYM €€ JI@XKHT OKOJIO 900—300°; Komu4uecTBO OCTaTKa KOeONeTCA 
jenax 10—20%, yembHErii Bec HedTM He MpeBbiilaeT 0,85, CMOJIMCTOCTb 
cokaa, Ccojlep»KaHue Napaduna BEIIe 5%. B ycioBuax 30HbI KpHniToruneprenesa | 
3HauecHHA CTPYKTYPHBIX HHJeKCOB NOBbIMNAIOTCA, NOBDIMNAeTCA KOJIMUECTBO BBIC- | 
wux @pakiuul wu ocTaTka; MaKCHMYyM KUMeHHs cupuraetca K 300° m Ble, 3Ha- | 
UeHHA MAKCHMYM@ CHMKAIOTCH; MOBbILIAeTCA CMOJIMCTOCTb HepTH HM ee YeJIbHBIM 
BeC, YMCHbIUIaeTCA KOJIH4YECTBO napaduna. B nerax Sonbl HAMOrMMeprenesa Mer- 
Kue (bpakuuu OTCYTCTBYIOT MM MpesCTaBeHb! HHYTOAHBIMA KOJIM4eCTBAMH; 
pesKO BO3pacTaeT KOJIM¥eCTBO OCTATKA, CMOJIMCTOCTb HepTH H YCAbHBIM Bec 
HedTH H OCTATKA; KO/MMECTBO MapaduHa CTAHOBUTCA HHYTOKHO MaJibimM. KpwBpas 
CTPYKTYPHBIX MHEKCOB CTAHOBHTCA ellle Kpyde, a B YCOBUAX pe3KOro BbIBeTpH- 
BAHMA BLIMNONaKUBACTCA 3a CUCT MOBLIMCHHA 3HAYCHHH HHeKCOB 6olee HH3KO- 
KUMAMLUX @pakwni, mpuoOperad B KpaliHeM Bbipaxkenun Il Tun pH o4eHb 
BLICOKHX 3HAYCHHAX CTPYKTYPHEIX wHeKcoB. MmmoctTpaluaA MpMBeAeHHBIX T10- 
jlowkenult Jana wa puc. 1, NoNe 1—4. 

B nepesojle Ha ASbIK «yrvIeBOLOPOAHON XapakTepHCTUKU» CKa3aHHOe BILE 
osHadaeT, UTO B HePTAX, He USMCHCHHLIX OKUCJeHHeM, MpeoOmalaioT asiu@artu- 
yecKWe CTPYKTYPbl,; B 30He KPHMTOrMMepreHesa NocTeneHHO BOSpacTaeT POulb 
WMKANYeCKUX (POpM B BBICIIMX PpakUMAX, TOra KaK B HUSINAX amucdaTHueckHi | 
XapakTep COXpaHAeTCA Mp OAHOBPeEMeHHOM YMCHbINCHUM UX KOJIMYECTBA, ITO | 
SIBHO YKaS3bIBaeT Ha OCTATOUHOe COXPaHeHHe B STHX PpakwMsx HauOosee ycTou- 
UMBbIX KOMMOHeHTOB. Hecbtu 30HbI HMOrMneprenesa yTpayMBaloT OCTaBIIHecA 
jlerkve (ppakiuH 3a CueT MpAMOFO BbIBETPHBAaHHA WH BbIMbIBAHMA BOMAMH, 
‘COXPaHAIOTCA WHKIMYeCKHe yreBOAOPOAbI, KOTOpble MpeTepneBaioT KOHAeCHCalH- 
OHHbIe USMCHCHHA, NPMBOMAMMe K BOSPAaCTaHMIo KO/MYeCTBA BHICINMX PpakunH 
WM OCTaTKa. 

Cepnuctbie HeTH ABMIAIOTCA YACTHBIM Cly4aeM OKHCJIeHHA, H HM MO3TOMY 
CBOMCTBCHHbI KpMBble HHAeKcoB I TuMa C NOBbILNeHHbIMH 3HAadCHUAMH HHJeKCOB 
B BBICLUMX (pPpaKUMAX; B HM3LIMX (pakUMAX, HAaNPOTHB, MHJeKCbI, KaK NpaBHuo, 
TOHWKEHbI 10 CpaBHeHHIO C MHAeKCaMM aHaJIOFM4HEIX MaJIOCepHUCTHIX Here — 
ABNeHHe, M0-BUJMMOMY, OCTATOUHOTO xapakTepa. Jl cepHucrbix Herel xa- 
PaKTepHb! NOBBILICHHbI yeJIbHbI Bec CAMO He*PTH M OCTaTKa HM NOBbILIeHHOe 
KOJIMUECTBO NOCMELHETO; CTeNeHb OCePHEHUA CHJIbHee OTPaxKaeTcA Ha KpuBol 
pasrOHKH, 4eM Ha KPMBOM CTPyKTYpHBIX MHZeKcoB. B 30He HAMOrMnepreHesa 
H3MeCHCHHA CEPHUCTHIX HedbTei AHAOFMIHI U3MeHEHHAM HedTelt, OeMHbIX Cepoi. 
IIpumepbl CepHUCTHIX HedTel MpuBeszenbl Ha puc. 1, NoNe 9—13. 

Tlo-BuyquMomy, cpequ Herel C KpHBbIMM MHZeKcoB | Tuma BbIemAeTCA cre- 
uupusHad rpynna, AIA KOTOpOH XapakTepHbl OUCHb KPYTbIe KPHBbIe, MaJIbIe 
OCTaTKH OT pa3rOHKH HM peskai OOorallleHHOCTb serkuMH (cbpakKUMAmMyH 
(puc. 1, Ne 8). ®opmupoBanue Takux Here, GoraTbIx WuKM4ecKMMH op-— 
MaMM, OCOOeHHO B BBICIIMX (pakKUHAX, CBA3AHO, MO-BUAMMOMYy, C ABMeHHAMH 
KOHBTAKTOBOTO MeTamopdu3mMa. THMM4HbIMM NpelcTaBMTeAMH. WX ABIAIOTCA | 
nepTu Manaiiu, Wnguu, Borayesku. B ycnoBuax 30HbI H“AMOorunepreHe3sa STH 
HepTH MpeTepHeBalor ellie Ooslee pe3KO BbIPaKeHHYIO IMKIMsaluIo, 4eM HeE@TH i 
HOPMAJIbHOrO TuMAa. 

Kpupie uujekcos II Tuna xapakTepHbl AIA Hedreli, KoTOpple MOryT ObITb 
OTHECeHEI K (uJIbTpoBaHHEIM (puc. 1, NeNe 5, 13). Octarku oT pasroHKH STUX 
HeTeH H€3HadHTeMbHbI, HAOIOMaeTCA MpeoONalanve HASKOKMNAWAX PpakUuH, | 
HeTH XapakTepU3YIOTCA MOHWKEHHLIM YJeIbHbIM BECOM M MAaJIbIM KOJIMUeCTBOM 
ac(pasIbTOBO-CMOJINCTLIX BelllecTB, OCOOeHHO actbaIbTeHOB. SHaueHusn CTPyKTYP- 
ee eee CCTECTBCHHO, CBA3AHbI C XapaKTepOM MaTepHHCKOH HeTH: 
Be ae ai alMpaTH4uecKHMH CTpyKTypaMu, TeM HUXKe 3HaYeHHA HH | 
(ho ie nate TaK#Ke KPUBble CTPyKTYPHbIX HHeKcoB Heres, | 

Opus, HanpHMep, MuHycuHcKux (puc. 1, Ne 6). A6comor- 
ps SHAYCHHA HHACKCOB UPe3BLIYaHHO HH3KH, HH30K yJebHbIM Bec MH CMO- 


“MHKCOB MH MOJIOrMM XOOM UX KPHBOM JOJKHLI, BEPOATHO, OTHOCHTBCA TakxKe 
KpuBble He*Teii NepBYUHEIX, OTBEUAIOIMX NepHOy UX AKKYMYVIAILMM B 3aJlexKb. 
BosmMoxwKHO, YTO B PaSMYHEIX TEOXHMMYECKHX YCOBUAX MPOHCXOMMT AKKYMY- 
AAUMA B 3aexKb HeTeH HECKOJIbKO pasJIMGHOFO COCTAaBa, ATO ECTECTBEHHO LOJDK- 
HO OTPa43HTbCA HM HA XapakTepe KPMBbIX HX CTPYKTYPHBIX MHeKcoB. OcoObim 
“TIOATHHOM Hedteli c KpuBpmu II Tuna ABJAIOTCA Ppe3KO BbIBETPeJble HeEMTU, Ha 
YeM MBI y2Ke OCTaHaBHBaHcb BEIUe (puc. 1, NeNe 4 u 12). 
II] Tum KpuBbIX CTPyKTYPHBIX HHMeKCOB pacuiMdpoBbiBaeTcH XHMHYeECKU 
KaK COOTBETCTBYIONUM HedTAM, Oomee OoraTHIM aJludaTHYecKMMH CTpyKTypaMu 
B BBICWIMX (paKIMAX, 4eM B CPeAHUX. OTOT THM BCTpeyaeTcA perke Apyrux. 
_K nemy mpvuanexut GompumuctBo Herel QMO (puc. 1, Ne 7), HeKoTOpbie 
-nedtu Cxasucrsix Top u apyrue. C NI tanom KpuBpix WHeKCOB coueTaeTCH 
 OTHOCHTeEIbHO MOBBIMICHHbIM YeNbHbIM BeC He*TH, MOBBbILIeEHHOe KOJIMYECTBO 
- BHICOKOKHMAULUX (bpakilH HM OeAHOCTS HASWIMMU (PpakUMAMH WIM HX OTCYTCTBHE, 
B TO 2Ke BPCMA CMOJIMCTOCTh HU3KAA M KOMM4ECTBO OCTATKA OT pasrOHKM TakxKe 
CPpaBHUTebHO HeBbICOKOe. XUMMYECKHH THM MOCKasbIBacT TeOXUMHYeCKOe 
TONKOBAHNe STUX HedbTel KaK NpOAyKTa MUNIbTpalun mocje MpexmMecTBoBaBINe- 
TO OKHCUTeIbHOrO usMeHeHUA. [Lia Hedrert QMObI Takoe TOJIKOBaHHe, NO-BH- 
MMOMY, MOXeT ObITh MpHHATO. 
CymtecTBy1oT u ruOpuyjubie cbopmpt Hedrett. K HUM MoryT ObITb OTHECEHE! He- 
KoTopnie Hetu AsepOalipxana, lpeTepneBiiue MOCe PUJIbTP ALM CH bHbIe OKUC- 
- WUTeAbHbIe M3MCHEHUA; JIA HUX THMMUHBI KPUBbIe HHAEKCOB He*Tei 30HbI HAMO- 
renepreHesa Ip OTHOCHTEIbHO HEBbICOKOM KOJIMMeCTBE OCTATKA, HU3KOH CMOJIM- 
CTOCTH H CPpaBHHTeJIbHO MOHHXKeCHHOM Y/IeJIbHOM BECEe. K ru6puaupim cbopmMaM - 
| OTHOCATCA TakxKe MMoLeHoBbIe HedTu oOuacTH Dmusua (Mtanusa), mpesctas- 
yistomlme CoOoli KOHJeHCaTbl MaTepHHCKHX HedTeH H3 CpeHEMHMOMCHOBBIX OT- 
jlOwKeHUM, MpeTepMeBUINX, BHAMMO, BO3LeHCTBHe KOHTAKTOBOrO MeTaMOp@u3Ma; 
_aTo serkue Het Cc TMMMUHOM KPUBO pasroHKH HedTei — (PuJIbTpaTOB, HO 
KPHBble CTPYKTYPHEIX MHeKCOB, B COrlacuM C KPHBbIMM MaTCPHHCKH* Here, 
6nu3Kumu K Ne 8 puc. 1, orHocatca He Ko II Tumy, Kak Momaranocb 6bI (PHIbT- 
paty, a K Tuny I c BbICOKUMH 3HAYCHHAMM HHACKCOB. Hedru c kpuBpimu III 
| Tuma, MO CyllecTBy ABJIAIOTCA TeHETHYeCKH rHOpuAHOM rpynmonw B ilevlOM. 
' B wactostiee Bpema B. A. YeneHcKuii u aBTop JlaHHO CTaTbu paboTaloT Hal 
| jlocrpoeHviem reHeTuuecKol Klaccuukalun HedTeH Ha OCHOBe HaMedeHHbIXx 
Bbuue npunuumos. IIpopesenHas padora yxKe celiuac mOKa3biBaeT, ITO COUeTAHHE 
obulelt XapakTepHCTUKH He*rett c XapaKTepUCTHKOM HX MO CTPpyKTYPHBIM MHAeCK- 
CaM H MO KPMBbIM pa3rOHKM MOSBOUIAeT MOApasAesTMTb HepTH Ha onpeseeHHbIe 
reHeTHueckve KaTeropuu. PasrpanwueHte OTJeJIbHBIX KJ1aCCOB M0 KOJIM4eCTBEH- 
HbIM WOKa3aTeiam cTpaylaeT, K CovKaJIeHHIO, HeOCTaTOUHOH YeETKOCTbIO B CHJY 
pacxOmKMeHud B MeTO/aX Pa3POHKH, MIPHHATHIX B paSHbix cTpanax. J|a moctTpoe- 
' Hua cTporoM KaccuuKkalln OesyCOBHO 2KeTaTe/bHO BBeeHHe CTAaHAapTHbIXx 
_ MeTOQOB pasrOHKH H aHaJiH3a. 


¢ 
* 


Jla6opatopua reosoruH yrvia Tlocrymuio 
Axajemuu HayK CCCP 30 XI 1960 


IIMTHPOBAHHAS JIMTEPATYPA 
| | 18. M. Smith, U. S. Bur Mines Techn. Paper, Ne 610 (1960). 
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Moxrnage AkaqemMun nayx CCCP 
1961. Tom 138, Ne 6 


\ OKEAHOJIOLHA 
M. E. BAHOTPAJIOB 


MCTOUHNKH MHTAHWA PIIYBOKOBOAHOM ®AYHbI 
O CKOPOCTH PA3JIO)KKEHHA OTMEPIIHX PTEROPODA 


(ITpedcmaeaexo axademuxom H. M. Cmpaxosoim 14 II 1961) 


Borpoc 0 povIM MoBepXHOCTHOrO HWaHKTOHAa B CHaO#eHUH TMWehH OOuTa- 
TesleH TIyOMHHEIX C0eB OKeaHa H O (popMax, B KOTOPHIX Mula MonaaeT Ha 
TusyOHHEI, O6cyxKacaA HeosHOKpaTHo (*~°). Bpiio BEICKa3aHO TIpesqnomo*meHnHe, 
TO «1OKIb TPyNOB» He MOMKeT OCeCHeUHTS NUE FyOOKOBOAHEIN NaHKTOH, 
a. OCHOBHYIO POJlb HIpatoT NepeHoc OpraHwyecKoro BellleCTBa MHTPMpyIouluMu 
HHTep30HaJIbHBIMM OpraHu3sMamu (*) H, MOxXKeT ObITb, OMHOKJeTOUHBIe TeTepo- 
Tpoduble Op AHM3MEI, MHOFa B OOJIbINIOM KOJIMYeCTBe PasBUBAaIOUMecA B ryOuH- 
HbIX COAX BOI ((’) H Op.). i 
' Tem He MeHee pOulb B MHIUeBbIX WeMAX Ha Pa3HbIX TIyOuHax OpraHHdecKHXx 
OCTATKOB M JeTpHTa, OMyCKarlolulMxXCA M3 NOBePXHOCTHHIX CJIOeB, asleKO He 
scHa. HeusBecTuo axe, KakHX TIyOMH MOryT JOCTHTHYTb OTMeplive TOBepx- 
HOCTHBIe 2XHBOTHBIe, He yCleB pa3sO*KUTLCA. OnycKalolllveca TPyMbl AXUBOTHBIX 
TIOBEPXHOCTHHIX C0eB BOLI Passararorcs, paciafaloTcsa Ha YaCTH, H NPH 9TOM 
CKOPOCTbh MX OMNYCKaHHA, eCTeCTBCHHO, CHJIbHO YMeHbIMaeTCA, a MHHepau3sa- 
mua ycxopserca. Ilo qanupm A. II. Jiucunpina (*), rayOunpr 4 — 5 TbIC. M 
B OKeaHe JlocturaeT 1/;) — 14/30 uacTb OpfaHM4eCKOrO BellleCTBAa, B3BeLIeHHOrO 
B IIOBEPXHOCTHBIX CyI0Ax. B OCHOBHOM 9TO KpyMHble 4acTHIIbl H OCOGO ycToHUH- 
Bble (pakUMM OpraHwyeckoro BelllecTBAa — TakKHe, KaK MIMIMCHTHI, XUTHHOSHBIC 
‘octaTKu u T. 0. Ho u 6ompuiad uaCTb XUTHHA pacmayaeTCA B TeYeHHe MepBbIXx 
2 — 3 mneli, a Ha Gomee Zomruii cpoK COXpaHAeTCA TOMbKO eFO HanOouee yCTOH- 
quBaad dpakuna (°). 

Vimerorcea paccuvTaHHble WIM MOuly4eHHble B SKCIePMMeHTe AaHHble O CKOPO- 
CTM ONycCKaHHA MaHKTOHa HM BpemMeHM ero pasowKeHuA. ConocTaBjeHne o6enx 
BeM4HH NosBomuno K. K. Borunuesy (2°, ") mpeqnonomwuTs, uto B Balixane 
asMa @uTonmanxtona (Melosira baicalensis) BpillemauuBaeTcA B BepXHeM 
‘60 — 70-meTpoBoM CJ0e BOLI, B TO BpeMA KaK TPYNUKM 300IIAHKTOHA, COCTOA- 
lero B OCHOBHOM M43 MeaKux paukos Epishura baicalensis, MocTuraioT 1Ha Bai- 
Kala lake B MecTax c HaMOoubiel rryOuHol (1500 mM) B Maso paspyileHHOM 
icocTosHuu. OH CuHTaeT, UTO Ha pa3sOxKeHMe TPyMa SIMUTypbI B XO/OZHOH Bose 
‘tpe6yetesa He meee 110 cyTOK, a CKOpOCT ONyCKaHUA MePTBbIX PadKOB, OIPe- 
jleleHHad B OnbiTe, cocTaBuineT 105 M B CYTKH. 

Tloncuerbl ckopocTu omyckaHHA M pasiOKeHHA OTMePLero TWaHKTOHA, 
iceaHHble Apyrumu aBTopamy, laioT B OOMEM AaHAaJIOHYHble pesyAbTATHL. Tak, 
anpumep, B. A. Cxonunues (™) BbInHCAMJI, YTO OPraHHSMbl iwamMeTpoM Gosee 
1 MM ROcTuraloT MaKCHMAaJIDHBIX TlyOuH OKeaHa B CpaBHUTeJIbHO Mason CTAAHH 
pasloxwKeHuA, a opranusmpl 1,0 — 0,2 mm nue 2000 M yxKe OKa3bIBaIOTCA B Tuly- 
OoKoH cTaylMM pacnagza. OfHakO MOUTH HUKTO He Olpee A (pakTH4eCKOrO KOJIN- 
WecTBa HM COCTOAHUA OTMePUIMX OCTATKOB MOBEPXHOCTHOTO B00MMAHKTOHA Ha pas3- 

WUHBIX, B TOM UMCIe M Ha OoNbUIMX TyOMHaX BOOEMOB. 
- Ohwada (3) npopogua TaKne HaOMIOLCHUA Hal (PUTOMMAHKTOHOM HW yCTaHO- 
BUI, UTO B OTKPbITOM OKeaHe (K BOCTOKY OT SInoHMu) X%UBbIe (comepAcallue 
Ha3My) KIeTKU BOMOpocseH OOLMHO He BCTpedaroTCA ray6xe 500 Mu B OWeHb HE- 
1439 


‘ 


Sonbiiom KomuuecTBe BeTpedaiorea ruyOxe 200 M. To anHbiM Ce B, 
poli (4), BOmu3u KamuatKu Jo r1yOMHbl 400 M MpOHHKAaIOT TOJIbKO 
XKUBbIe KJIETKH J{MAaTOMOBDIX. ‘4 
Mat Monbirayiucb MOMYYHTS HEKOTOPHIe AHHbIe O CKOPOCTH PasMOAKCHUA OT= Ve 
MePIIAX OPfaHH3MOB S3OOIJaHKTOHA, OCHOBbIBAACh Ha OOOBAX PasJIMUAbIX | 
COB ‘BOLI — OT MoBepxHocTH fo TuiyOuHb 4 — 5 Thc. M., — MpoOBeeHHbIxX 
sp Unauiickom oKeane Bo Bpems 31-ro 9KCHeAMMMOHHOrO pelica «Burasa» 3uMOolt 
19591960 rr. Hamu Oni mpocmMoTpeHbl mpoGbl C NATH CTAHIMH, B3ATHIC Ce 
tp1io BP 113/140 43 cura Ne 140 B TponMuecKkHx pationax Muyuiicxoro oKeana, 
V3 npo6 Gti oro6panst Bce Pteropoda u HaTomen Ethmodiscus.rex — 2%«H- | 
Bble H MepTBble oco6u. V1 Te u Apyrve Oli OKpalleHbl 9PHTPOSHHOM, H HS HUX } 
OLIIM CAeaHbl NpenapaTbl B KaHasCKOM OaJb3ame. IIpu 9TOM paKOBHHKH TIpo- 
CBeTIIAJIMCb, H B HUX ObWIH NpeKpacHOo BUAHbI OKPALIeHHble OCTATKH MOVIOCKOB 
WIM XpomaTodoppl. B uMeBUIMxCHA y Hac MaTepMadax ObWIH MpeACTaB/eHbl CaMble 
pasHooOpasunie Pteropoda (Limacina inflata, L. rangii, L. bulimoides, L. tro- 
chiformis, L. lauresii, L. cocholites, L. sp., Styliola, Virgula, Creseis acicula, 
C. virgula, Peracle, Diacria quadridentata m Ap.) ¥ Heteropoda (Atlanta). 
CyilecTBeHHbIX pasJH4Hit B CKOPOCTH pa3JOKCHHA TEA MOJWOCKOB Y PasHblx 
BHUOB OOHapyxKeHoO He ObwIO. 
Pteropoda GniiM BhIOpaHbl AIA UCCMeLOBAHMA NOTOMY, TO y HAX OnarowapA 
HaJIM4HIO PAKOBHHHI, BO-MepBbIX, 3aTpyAHeHO pacnaenue Tea XKHBOTHOTO Ha 
OTIebHBIe YacTH (Y JIPyPHX XKHBOTHDIX 9TO 3aMe/WIAeT ONyCKAHHe OCTATKOB 
M YCKopseT MX pa3sOxKeHMe) M, BO-BTOPHIX, OMYCKAHHe MPOHCXOAMT TOPAaso 
OuicTpee, 4eM Y APYPUX X%KMBOTHIX (HalpHMep, Y pakooOpasHbIx) Toro *Ke pas 
mepa, 
TIponeweHHble HAMM SKCHepHMeHThI MO CpaBHeHHIO CKOPOCTH ONYCKaHMA TOs b- 
KO UTO YMepUIMX XAHBOTHBIX NOKAsaJIM, YTO pasHple BALI Pteropoda, r1aBHbIM 
o6pa3om Limacinidae c pakosuuoli 0,5 — 1,5 MM, onycKalorcA CO CKOpOCTbIO 
1 m3a Bpema or 40 cex. fo 1 mun. 10 ceK., B TO BpeMA KaK KOMeNOMbI TOPO Ke Pas- 


TaoOmauma 1 


Cxopocrb onyckaHusl MepTBOrO NWaHKTOHA B MOpcKOli Boye (OMbITHDI jan ible) 


Buy Hd pl #,°C 5.%/ye Bpema onycx, wa gs De 
cyTKH, M 

Pteropoda 
Limacina trochiformis 0,65 31 34,6 4 mun. 10 cex,| 1230 
} 0,90 26 DDD 4 mun. OO cex.} 41440 
Limacina bulimoides 0,50 rail 34,6 4 mun. 10 cexk.}| 1230 
(),85 34 34,6 |0Omun, 50 cex.| 1730 
Tom thy 1,45 26 39,0 O mun, 38 ceK 2270 
Limacina inflata 0,75 15 35,0 0 mun. 40 cex.| 2160 
1,10 13 35,5 0 mun. 45 cex 1920 
Creseis acicula 3,00 34 34,6 14 mun. 36 ceK 910 
Heteropoda 4,17 24 opt) 1 mun, 12 cex 1200 
Atlanta 0,87 3t 34,6 1 mun, 02 cek 1400 
; 4,30 24 35,0 Q mun. 52 ceK 1660 

Diatomea 
Ethmodiscus rex 4,50 34 34,6 3 mun. O7 ceKk, 465 
heh, hth 34,6 2 mun. 50 cek 510 
ab i 31 34,6 2 MHH. 55 ceK AS 

Copepoda 
Undinula darwinii 1,38 31 34,6 | 4 mun. 03 cek 360 
1,50 24 35,5 3 MHH, 27 ceK 416 
Clausocalanus 0,62 34 34,6 |17 mun. 58 cek, 80 
Centropages furcatus ‘has? Gl 34,6 5 mun. 34 cek 258 
Eucalanus attenuatus 3,75 34 34,6 5 MHH. 16 ceK, 273 
Lucicutia 4,00 26 tear 6 mun. 42 cek 244 
Pleuromamma 4,50 26 es) 4 mun. OO cek. 360 
Neocalanus 4,00 20 SDu 4 mun. 06 cex, 337 
Oncaea 4,00 16 8D, 0 4 mun. 40 cek. 288 


O75 34 34,6 4 MUN, 21 ceK, 330 
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-3aBUCHMOCTH oT Bua,— CO CKOpocTbio | m3a Bpema oT 3 mun. 30 cex. 

. Brictpee onyckarorest’ KommaKTHEIE Cyclopoida Tuma Oncaea, men- 
Hee NoBepxHocTuble Calocalanus uu Corycaeus. B Cpe@AHeM MOMKHO cuH- 
>, TO Pteropoda onycxatores B 5 — 8 pas ObicTpee, uem Copepoda (ta6.1. 1). 
NOBaTeIbHO, Pteropoda, ve Pa3JIOKKMBIUMCh, BEPOATHO, JOJMKHbI AOCTUTaTb 
O6buIMX TayOuH, 4em nosaBAMoMee OobUIMHCTBO APYTHX MWIaHKTOHHBIX >KH- 
BOTHBIX TAKOTO 2Ke pa3sMmepa. 

Cy NO aHHbIM onbita, MeKue Pteropoda JomkHbI JocTHUb abuccanbHEx 

‘YyOHH OKeaHa 3a 2 — 3 cyTOK, KOHeuHO, He ycneB pH 39TOM pasJOx*KUTECA. 
YakuM O6pasom, MbI M1pHxOJMM K BbIBOaM, aHanorM4uHEM YNOMAHYTHIM BILE 

_ BEIBOAaM K. K. Botnuiesa (!°) 1 Bb. M. Cxonunnesa (’*) 0 ToM, 4To oTmepummit 
SOOTMAHKTOH MOAKET ONYCKATHCA Ha OO/bUIKe PIYOMHbI C Masi CTeneHBIO pac- 
naa. 

_ _Ofiako TIpu mpocmorpe *axtuyeckoro pacnpexenenua pakoBuHoK, cojlep- 
% AULHX OCTATKH MOJIJIIOCKOB, H MYCTbIX PAKOBHHOK B TOME BOMbI Obwia O6Ha- 
Py*KeHa COBCPIICHHO HeO*KNaHHad KapTHHa. Hwxe 1000 mM, a o6nruHO HMwKe 
500 M, aMurb B 10—- 20% paxosun Pteropoda, xuByulHx B RepxHem 200-mMeTpoBom 
C0, COXPan ATCA OcTaTKH OpranHKu. HwKe 2000 mM mpakTHyecku Bce pakoBMHl 
nycTl, a HurKe BUNU M paKOBHHbI C OCTaTKAaMH Tela MOJUIOCKa He Obl BCTpe- 
ueHbI HM pasy (Taba. 2) *. [pu npocmorpe naHKToHa Ha OHO H3 CTaHIMii B ce- 

Ta6auna 2 


KoanuectBo myctbiX pakOBHHOK NO OTHOUWIeHHIO K OOMeMy YNCTY MOMMOCKOB, 
OOHaPyXKeHHbIX B Tipo6e (B mMpoweHTax) 


Cr. No 4582 Cr. Ne 4594 Cr. No 4599 Cr. No 430 Cr. No 4634 
Colt Bob, M a a Te. ; = 
a (6) a (6) a 6 a oO a 6 
0—50 0) 9) 25 dS ONG Oras 0) OFS 
5O0—100 0) 0 0 0) Oar ty ey GS dt 7453 
100—200 0) 0 6,8 Sie al) allshis ef Ted 60 47 
200—500 Walla oad 3,9 4253 62,6) /6658 "|. 62,5 | 73,5 
500—1000 68,5 |69,5 | 84,0 | 85,8 | 98 9450 | 90 ome 
1000—1500 83,5 | 90 GE 9528" ga 1 of 
LemaOg ard 94,3 | 96,2 
1500—2000 94 95 91 95,0 
2000-—3000 Be a Oil 100 | 100 | 100 | 100 
3000—4000 
HJM . 
3000—4500 100 100) | 98,0 | 98,7 100 100 100 100 
Ipumeuaune. a— Limacinidae, 6 — sce Pteropoda u Atlanta. 


BepHol wactH Tuxoro okeaHa Tak xKe OblwlIO OOHapyKeHO, 4TO Ha rayOuHe 
500 — 1000 m Bce pakoBuHbl nTeponoy nyctni("). IIpu stom cnenyer yuectn, TO 
ymepmuime Pteropoda onyckaroTcs ropa3jo cKopee UH, CleOBaTeIbHO, B MaJOli 
CTeNeHM pacnasa MponuKaloT Ha ropa3sjo OovbuLy10 PlyOuHy, 4YeM Tpynbi OCHOB- 
HOH MaCCbI 300IJIAHKTOHA. 

' CyefopateibHo, B eCTeCTBEHHIX yCJIOBHAX B OKeaHe OMyCcKaHHe ymMepuIux 
QKMBOTHBIX UeT ropa3z{o MeWIeHHee, YEM MOXAHO ObIIO Obi NPeANONORUTh CyA TO 
OMbITHLIM anHbiM. [[pwunHa 9TOrO, BHAMMO, 3aKJOUaeTCA B HAJIMYMH Cj10eB 
CKauKa MVIOTHOCTH M TYpOYMeHTHOCTH BOL, 3aepxXHBAIOMMX OlycKaHHe HHEpT- 
HbIX uacTuyuek **, Kak Obl TO HH ODIO, NOJYYeCHHBIe pesyJIbTAaTbI OnpeyeseHHO 


* Uro kacaetca juatomen Ethmodiscus rex, TO 3€Cb, BALUMO, Onaroqapa MJIOTHO COeqH- 
HCHHbIM CTBOPKaM 6€3 MAKPOCKONHYeCKHX OTBEPCTHH, 3aTPyAHEHO BO3sLeHCTBHeE MOPCKOH BOUBI 
Ha CowepxKHMoe KETOK H passowKeHHe OpranHuecKoro BeulecTBa eee He Tak 6bICTpo, 
Kak y Pteropoda. Tostomy, uecmotpa Ha MesvleHHoe onycKanne E ea eHHHUHBIe 

eTKH ¢ XpomaTocpopamu BeTpeuaioTca rayGxe 1000 m, es H riy6xKe Mi Ve. 

*# Srech yMeCTHO FCMOMHITb yKasanne H. H. 3y6oza (16) Ha To, uTo B HEKOTOPBIX paneer 
‘¢ OCOHeCHHO pesKoll CTpAaTHpUKaUNel BOAHBIX MaCC, KaK, HaNpHMep, MeHTPaIbuble pakoubl ApKTH- 
(geckoro GacceiiHa, MaxKe KpemHeBbIe CTBOPKH MepTBOrO (PUTOMMAHKTOHAa MpakTH4YeCKH He rora- 
WaioT B PIyOUHHDIe BOLI, 3afepxKUBAaCb HaBepXy MO NoIHOrO pacTBopeHHA. 


4 
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CBUeTEbCTBYIOT O TOM, 4TO Tpylbl MCJIKHX *KUBOTHBIX WnHO | — 

CTABJIAIONIMX OCHOBHYIO Maccy MOBepXHOCTHOFO WIaHKTOHAa TpOmHyeCKH? 
HoB oKeaHa (17, #8), pasuaraioTcA B BepXHMX COTHAX MeTPOB BOJpI 

CYKUTb MCTOUHHKOM MMU JIA oOuTaTeseii rlyOHHHOL 30HbI, KABYULUX T1yOxKe 
1000 Mm. 9ro ele pas yKa3biBaeT Ha BaxKHOCTb APYTUX nyTeli cHaOKeHHA MMULeK 
rTyOOKOBOAHOM (payHbl — pasBHTHA ABTOXTOHHOM r1yOOKOBOLHOH MUKpopay 
(Radiolaria, Sillicoflagellata u T. 1.) HW AKTHBHOrO MepeHoca OpraHuyeckH 
BeIeCTB pH MUPpalluAX HHTCP3OHAIbHbIX H TYOOKOBOMHEIX 2KHBOTHBIX. 


TlocrynHuio 


VWucrutyT okeaHouorun 
* 8° IT 1961 


Axayemuu wayk CCCP 


WMTMPOBAHHAA JIUTEPATYPA 
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Hoxraagne Anxagqemun nayr CCCP 
1961. Tom 138, Ne 6 


CTHCTOJIOTH A 


A. A. KOQJIOCOBA 


i> PEAKTHBHbIE H3MEHEHHA TKAHEHM CEPALLA PbIB 
MPH EO NOBPE)KAEHHH 


(ITpedcmaeaeno axkademuxom H. H. Axuxxoeoim 8 II 1961) 


_  Iipwpogumpie B cnelvaibHOH JIMTepaType SKCIEpHMeHTAaJIbHbIe JaHHbIe OT- 
-HOCHTeIbHO MOpdouOrHH Mpotlecca 3axKUBIICHHA paH Cepia NOMyueHbI MOUTH 
“HCKJNOUNTEbHO Ha MJIEKOMMTAIOWLHX XKHBOTHEIX ((°,7,°, 41%, ““) w Ap.). Jlaup 

HEOOMbUIOe KOHYECTBO HcCAeLOBaHHit MpoBeyeHo Ha amduuax (°, °, bid Gals Gy: 

KacaeTCA P€aKTHBHbIX U3MeHeHH TKaHeH CepAua, H OCOOeHHO eo HEPBHOH CH- 

CTeEMbI, IPH MOBPexKeHHH CepedHOM CTeHKH, TO 110 3TOMY BOMpOcy MMeIOTCA 

TONbKO OMHHOUHDIe HaGoMeHua (7, °). 

TIofOnpITHbIM 2KHBOTHBIM B Haleli padoTe Opi BbIoH (Misgurans fossilis). 
HecmoTps Ha MaJibie pa3mepbi Cepia, CHIbHO 3aTpyAHAlOUIMe OMepalluio, Oomb- 
[aA BbIHOCJIMBOCTh 3THX MKHBOTHDIX, XOPOIIO BbIJePAUBAIOUIAX MVIMTeIbHOE © 

_ peObiBanue Ha BO3flyxe, WelaeT HX yMOOHbIM OOBEKTOM AIA SKCIIEPHMCHTOB. 

Onepanuu nponsBo_unch 6e3 HapKosa. [locne BcKpbITMA TpyAHOH KJIeTKH 

NO cpefHeH TpyAMHHOM THHMH, BCKPbIBaCA NepHkap HW TOHKMMM HOPKHHIAMH 
Aenaca TIPOHUKAalOMIHt paspes BepXYLIKH CepAlla AIMHOIO OKOJIO 0,5 cm. Ha 
pany HaksagpiBaicA o1MH uIoB. B KayecTBe WOBHOrO MaTepHasa MCTOJb3OBa- 

JIMCb BOMOCHI YeNOBeKa. I pyHan KleTKa 3alMBadaCb Hel PePbIBHBIM LIeJIKOBbIM 
_ UIBOM. 

Bcero mpoonepuposano 80 xuBOTHLIX, 32 43 HX NOrHOs0 BO BpeMsA OMepa- 

| 1H H B nepBbie cyTKH Mocwe Hee. JIA THCTOMOrMyeCKOrO HCCMeNOBAnUA TOJTy* 
yeHo 48 cepfel, B3ATHIX uepes |, 2, 3, 5, 7, 10, 15, 20, 30, 60, 90 u 150 cyTox 
mocyie omepallun. any 

O6pekTbI UKCUpOBaucb B KuKOCTAX Cy3a, bysva HB 10% HelTpabHOM 

‘opmasuue. Tlapadunopple cpe3bl OKpalllMBavJIMCb. PeMaTOKCHJIMH-303HHOM, 
a3Yp-903HHOM, 2Ke/Ie3HbIM TEMATOKCHJIMHOM HM a3aHOM TIO Tefienrainy, pesop- 

MMH-pyKCHHOM, 110 MeToy BaH [u30H, DHJIbINOBCKOrO — Mapeut “1 Meuprena. 
Jaa BbIABIeHHA HeEPBOB 34MOPOXKEHHbIe Cpesbl MMNperHHPOBAJHCh cepeOpom 
‘mo MeTozy Kamioca. 

B nepspie 3 cyToK nocuie onepalun pana 3allovIHAeTCA KPOBAHBIM CBEpTKOM. 

'B kpasx pavbl BAJHbI KpOBOW3MAHHA B TKAHM CepieyHOH CTeHKH MH yuacTKH 

HEKPOTH3HpOBaHHOrO MHOKapa; OOJIbUIMHCTBO MbIIIeYHDIx TpadeKyJ 3/eCb 

UMeeT BAKYOJIM3H pOBaHHY10 IIpOTOMJI3My, B KOTOPyt0 TIPOHUKAaIoT NOJIMHyKJeapbl. 
SuoTeiwa SHAOKapsa, NOKpbIBaIOWero STH TpadeKyuJibl, mposMepup yer. Iipu- 

paHeBble yYacTKH MMOKapja OTeUHEI, COMepxKaT OAMHOTHEIC runepTpocpupoBaH- 
‘uble spa. B  otaseHHbIX OT paHbI y4uacTKax CepAeCtHOH cTeHKH HaGu0faeTca 

JMCXpOMusa, OOuIMii OTEK H H3BUTOCTb OCEBbIX MMJHHAPOB HEKOTOPbIX MAKOT- 
‘BbIX HEPBHBIX BOJIOKOH. OMHOUHEIC 6e3MAKOTHbIC BOJIOKHa UMeIOT MeJIKHe Ba- 
WKOS3HbIe paciinpeHusa mo CBOeMy XO/LY. 

Tlo ucreyenuu 5—7 cyTOK HeKPOTH3HpOBaHHbIe MaCcCbl MHOKapja Ha4YHHAalOT 
paccacbiBaTbca pH yyacTHu capkodaroB H MOJMHYKJeapoB. Ha muorux pacna- 
“JlalOULHXCA MbINICUHLIX TpadeKkyJlaX COXpaHAOTCA onsleTaioulue HX aprHpodpuJib- 
“wpe BomOKHa. TIponuepauma sHoKapsa Bplpakena Cie CHyibHee, MHOrHe 9H- 

JOTCMMAMbHbIC KIeETKH CHOM3aIOT C NOBePpXHOCTH paspywaloulHxXCA MbULTedHbIX 
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‘i Pe) 
TpaGeky, OOpasya HeOObUIHe yUaCTKH He?KHOU CHHUMTHAIbHO TKAHM, KO- | 
TopaxA BMecTe C COCIHHUTeJIbHOH TKAHbIO CepJleuHOW CTCHKH yacTH4k Salon | 
HaeT ee JedbekT. B IIpHpaHeBoli 30HE H B OTAaJIeHUH OT Hee HaOIOLaeTCA rumep-) |. 
TpOouA WH AMUTOTHYECKOe JevIeHHe HeMHOTHX MBILICUHBIX Alep. Ouenb peko | 


BCTpeyaioTCA Apa, XapakTepHble MIA ONMMCAHHBIX H. H. AnwaKosbim «MHOWM- “]) 


Top» (puc. 1). Hexoropbie MbilledHbIe BOJOKHA runepTpodupoparbl. B Heno- 5 
BPeKCHHIX OTMeaX Cep/lla OOJbUIMHCTBO MAKOTHEIX HEPBHBIX BOJIOKOH H OKOH- 
yaHuii u3MeHeHO. TepMuHasiu pellenTOpOB YTOJIeHbI H TMnepaprupoduJbHel. 
BOu3H pan! OOHAapyx*KeHbl OLMHOYHbIe (:pparMeHTHPOBaHHble HepPBHbIe BOJOKHA, 


Puc. 2. M3menenuble HepBHbIe CTpyKTypbl Cepfia BbIOHa B OTaJICHHbIX OT 

paHbI ero oTyelax. a — OOWIHH OTeK OCeBbIX WHIHHApOB, 6, @ — runepT- 

poduA H yTOMMeHHe NPHMUTHBHBIX OKOHYAaHHH. Munpernamua cepe6pom no 
Kammocy. Ox. 7, 06. 90x 


110-BHMMOMy Te, KOTOpble MOJBeprviHch Mepepeske B MecTe TpaBMbI. B oTJla- 
JIGHHM OT PaHbl MpOHCXOAMT KOWMATepaJbHbIH POCT HEKOTOPbIX HEPBHbIX IIpo- 
BOJHHKOB. B Hetiponax cepleuHok CTEHKM OTMe4ACTCA IIMKHO3 Alep HW BakyOJIN- 
3allMA MpoTonsmasmpl (puc. 2). ) j 

K 10 qHto nocse onepallun Ha MecTe MOPHMOUIMX MbILNeUHbIX NepeKJIaqHH OC- 
TaioTCA CBOeOopasHble MOJIble TPyOKH, OOpas0BaHHble HECKOJIbKO YTOJILICHHbIM 
SHAOKapsOM. Onn HenOocpesCTBeHHO MpososbKaloTca B TpadeKyJIbl MHOKapja 
(puc. 3). Hecbext cepfeuHoli creHKH B OGNaCTH PaHeHHA 3anOJIHeH COCAMHUTEJIb- 
HOH TKaHbIO. B HeCKOJIbKUX CLy4aAx B CocTaBe pereHepaTa yaJlIOCb BUJeTb 
KJI€TKH, Apa KOTOPbIX HAaNOMHHAIOT Apa CepJeYHOH MbILIMbI, OMHAKO NOJHOM 
YBepeHHOCTH B TOM, 4TO 39TH KJIETKH HMeIOT MHOFeHHY!0 IIPHpOLy, y Hac HeT. 
BOM3H paHbl M B OTaIeHHH OT Hee BCTpedaloTCA HEMHOFOUMCJICHHbIe AMHTOSHI 
MBIINCUHbIX Aep H OY€Hb PEAKO MUTOS3bI, MPCHMYLIECTBEHHO OLMHOUHHIe 3Be3/1bI. 

Yepes 15 cyTox B rmy6oKom ry6uaToM cul0e paspylieHHOrO yuacTKa MHOKap- 
la HMeeTCH CeTb 3aMOJIHCHHbIX KPOBbIO 3HAOKapAHaJIbHbIX TpyOOK, OOpasoBaB- 
IWMXCH Ha MecTe MOPHOWIHX MbINedHbIX Tpabeky. Mx sHOTeMaJIbHbIe KIeTKH 
MpOAOKAaIOT AMUTOTHYECKH JeHTECA. PaneBoh pereHepaT B KOMMaKTHOM OTJIe- 
JI€ MMOKapJia MOCTpOeH B OCHOBHOM H3 (pHOpoOsacTOB HM HeEKOTOpOrO KOJIHYeCTBAa 
COCMHUTCJIBHOTKAHHBIX BOJIOKOH, Cpe KOTOPHIX mpeoGsaqaiwT aprupodub- 
Hble. [unepTpodupoBaHHble B MpHpaHeBO 30HE MbIMeYHbIe Apa MOUKYIOTCA, 
4acTb HX rHOHET. OueHb peAKO Ha KOHILAX MBIINeUHBIX «KYJIbTeH» MOXKHO BUCTb 
CKOMJIeHHe Aep c O6pasoBaHHeM MBILNIeYHbIX «moueK» (puc. 4). 
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Puc. 4 Puce. 3 


Puce. 1. PeakTupubie H3MeHeHHA CepfeuHOH MBI Cepaua BbIOHa. a — runepTpoduA HM amuH- 
TOTHYECKOE JeleHHe Aep B MpHpaneBol 30He, 0 — MHOMMTapHble ALpa B OTAa/IeCHHOH OT paHbl 
30He. OxkpackKa 2K2e3HbIM reMaTOKCHIMHOM Mo Teligenrefiny. OK. 7, 06. 90 
Puc. 3. Ilponudepupyiouni sHaoTeiHii SHOKapqa BbIOHa Ha MOBePXHOCTH pa3pyLIeHHBIX 
MBILICUHbIX TpadeKyJi; MOJIOCTH COpas0BaHHbIX HM TpyOOK 3aNO/HeHbI KPOBbIO. Oxpacka Tema- 
TOKCHJIHH-303HHOM. OK. 7, 06, 40x 


Puc. 4. Quzokapauanpubie TpyOKH Ha MeCTe pa3spyUIeHHbIX TpabekyJ MHOKapa BbIOHa. Ox- 
packa 2keve3HbIM remaToKcwuHom mo Teiigenreiiny. a — oK. 7, 06. 8X, 6 — OK. 7, 06. 90 x 


JIAH, T. 138, Ne 6, Komocosa 
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«JibHeninem (20—40 cyTox) npoucxognt CTapeHHe COeAHHUTEJIbHOM TKAHH 
Hepata M ene Coubuiee pasBUTHe SHAOKAPAMANbUbIX TPYOOK. 
ae B MaKCYMaJIbHble cpoKu Ha6mojentii (90—150 cyTox) nHesHaunTembHoi 
e TOMULMHBI pyOel, MMoKapfa mpelcraBsen mIOTHOM BOMOKHUCTON CcoeLHHUTeND- 
“HOW TKAHDIO, COMepKallleH KO/MAareHOBble, S/IACTHHOBbIe, HO TaBHbIM O6pasoM 
APrHpoduIbHble BOOKHAa. CoKpaTHTeMbHbIX 3/1EMCHTOB HH B CTapbIX, HH B MO- 
NOMIX pyOWax OOHapyxuTb He yanocb. B nepucbepuueckux oTenax pyOna 
‘BONOKHA COCXMHUTEIBHOM TKAHH OOpa3yIoT TAKUM, ABJIAIONIMeECA KaK ObI IIpo- 
AOJRKCHHEM MBIMICUHBIX TpaOeKyJI; B WeHTpe pyOla ON pacnomOxeHE Oecnopa- 
QOYHO. IHAOKapAMabuble TpyOKH 3anOMHeHBI KPOBbIO. 

IlepBbie MpH3HakH HOPMaNH3allMH HeMOCpeACTBeEHHO HEMOBpexKICHHEIX HepB- 
HBIX CTPYKTYp NOABMAIoTCA Ha 15—20 cyTKH M CBA3AHBI B OCHOBHOM C HX Jeruy- 
patauuei. BapukosHble pacmimpenun TepsioT CBOM OKpyrsbie ovepTaHua, 06- 
PpasOBaBUIMeCA BAKYOJM OMOPOXKHAIOTCA, BCJELCTBUe YerO MOBEPXHOCTb HEPBHBIX 
KN€TOK HM BOJIOKOH CTAHOBHTCA y3ypHpoBaHHol. Ha 40—60 cytku nocue one- 
palwH HepB! cepa ONe€pHpOBaHHbIX %XKHBOTHBIX He OTJIMUAIOTCA OT 
HOPMA€JIbHBIX. 

IlpopezeHHbie HaOOJeHHA NMOSBOMAIOT 3aKMIOUMTb, YTO 3ax%KUBeHHe paH 
Cepila BbIOHa IpOHCXOAMT NyTem pyOueBanusa. IlpomudepaTuBunie mposBue- 
HHA MOBPexXeCHHOrO MHOKapfa HeSHaUHTeJIbHbI W K pereHepallHH MbINeUHBIX 
BOJIOKOH He IIpHBOAAT. HavOouee akTHBHEIM SJIEMCHTOM Cepe4UHOM CTeEHKH SAB- 
JACTCA SHAOTEMMH SHAOKapAa. IIpu ero yuacTun u3 rHOHYUIMX MBIIeUHbIX Tpa- 
Oekym ryOuatToro oTfela MHOKapfa OOpa3yeTca cBoeoOpa3sHas, MO-BULUMOMY, 
PYHKIUMOHMPyrollad A penaxkHad CHCTeMa, BEPOATHO COOOMAIONLaACA C MOMOCTHIO 
*KeMYLOUKA. OTO MO*KHO paclleHHBaTb KaK Me€XAHH3M, Np MOMOMIH KOTOpOrO 
y BbIOHa B YCJIOBHAX TpaBMbI yJIyyuaeTCA KpOBOCHaOmAaHHe MIOXO BaCKYJApH- 
3HpOBaHHOrO MHOKapJa. 

HepBuagd cuctema cepflla BbioHa pearupyeT Ha TpaBMy OOpaTHMbIMH H3MeHe- 
HHAMH OOJIBIIMHCTBA CBOHX 9JIEMCHTOB. STH H3MCHEHHA, MeAVJICEHHO pa3BHBalo- 
IMHeCA HW Me JICHHO IIpOxXOLAMMe, HMeIOT ANpy3Hbl XapakTep WU CBASAHBI TiaB- 
HbIM O6pa30M ¢ HapyilieHveM HX BOJHOFO OOMeHa. 


Pocrosckuii-Ha-Jlony rocylapcTBeHHbllt Tlocrynuso 
MCAHIUMHCKHH HHCTHTyT 5 1 1961 
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MHKPOBHOJIOIHA 


A. M. BE3BOPOJIOB 


PEAKUMH BHYTPHKJIETOUHOLO NEPEAMMHHPOBAHH SA 
y AKTHHOMMLETOB 


(II pedcmasaeHo axademuKom B. H. Ilanownuxoeom 2 II 1961) 


[Ipomece nepeaMHHMpOBaHiA LOKasaHn B HacToALlee BPeMA JIA MHOPUX Opla- 
uu3mos. MmeworTcd MHOroucseHHbIe padoThl, XapaKTepH3YIONIMe M€XaHH3M Ie 
peaMHHUpOBaHHA y GaKTepuil, PpHOoB 4 MpomxKeit (*). Meroauyeckue Tp yYAHOCTH, 
CBASAHHBIC C H3YYeHHEM CFO y AKTHHOMULLETOB, He NOSBOMATH J\WJIHTeJIbHOe BpeM sa 
noKa3aTb C JOCTATOUHOM JOCTOBeEPHOCTbIO efO HaJHMHE. JImmb B 1957 r. Obis0 
noKa3aHo (4), YTO IKCTPakT W3 MHUCTMA Streptomyces scabies KaTaM3HpOBavl 
CHHTe3 PIOTaMHHOBOM KHCJIOTHI H3 (-KeTOrJOTAapOBOH MU acrlaparMHOBOH KHCJOT, 
neliltuna u BasuHa. Pomano u Hukepcou (7) nonyunsu SeckseTOUHbIN AMasHSH- 
pOBaHHbI mmpemapaT U3 Streptomyces fradiae, OCYULECTB/IAIOMIMH =PeaKkIIHio 
MexK Ly G-KeTOruOTapOBOH H acnaparMHOBOH KHCJIOTAMH. MaJiouncJIeHHOCTb 
aHHbIX OObACHAETCA, BEPOATHO, TEM OOCTOATEMBCTBOM, MTO TlOCTaHOBKa€ OMIbITOB 
C (HOKOALLMMHCA KJIeTKAMM>, Kak 9TO OOBMHO MpakTHKyeTCA C 6aKkTepHaJIbHbIMK 
KYJIbTYpaMH, JIA AKTHHOMHILETOB OpipaeT 3aTpyaHuTembHa. IlocKoJIbKy aKTH- 
HOMMILeTHI HMCIOT CpaBHUTebHO C APyrHMM MHKpoOopraHHsmMaMy 3HAUHTEJIbHOe 
cojlepKaHve BHYTPHKJICTOUHBIX CBOOOMHbIX AMHMHOKHCJIOT, KOJIHUCCTBCHHbIC OT- 
HOMCHHA M@KLY KOTOPbIMH 3aBHCAT OT COCTaBa Cpesbl AA KY JIbTHBUpOBaHHs (*), 
Oia MpoBekeHa paOoTa No HampaBseHHOMy CHHTESY onpesesleHHbIX CBOOOJHBIX 
AMHHOKHCJIOT MHIeJIMA. 

AKTWHOMMUeTH BbIPallMBaIM Ha CHHTeTHYeECKON Cpere (raoKosa, 1,0%; 
(NH,)SO, 0,5%; K,HPO, 0,3%; NaCl 0,2%; MgSO. 0,1%; CaCOs 0,2%, 
FeSO, 0,01%; ZnSO, 0,01%; pH 7,2—7,4) B Tevenue 2 cyTOK B KoNOax Ha KPy- 
rOBBIX KayaiKax. MuleaMi THLaTeIbHO OTMbIBaJIH OT CPeAbl XOOJHOH BOOK, 
garem HapecKi 1,5—2,0 r nomena B HelitpamusosanHble 0,1 M pacTBopbt Ke- 
TokucsoT Ha M/15 cociatuom 6ydepe pH 7,2, Te BbIepxKUBAIM B TeYeHHe 
1 yaca npu 27°. Tlocne skcno3HUMH B KeTOKMCMOTAX MULeUMH OTMbIBAJIH OT HHX 
BOLO, CBOOOAHbIE AMHHOKHCJIOTH SKCTParHpoBaJIM Ha KHnAMel BOAAHOM OaHe 
mB Teueune 10 mun. ILaibHeltuyro OOpaboTKy NpoBOAMAH M0 OnHCaHHOH Hamu 
panee Metowuke ("). KoHTpoviem CJTy2KHII MHLeuHit, BbIep»%KaHHbI B PpocPpaTHOM 
Oydepe. 

Heo6xoAuMO OTMETHTh, YTO IPH MOLOOHOH MOCTAaHOBKe ONbiTa, eCJIM MepeaMuH- 
HUpoBaHke C Hccle_yemMon KeTOKHCJOTOH JeHCTBUTeJIbHO BO3MOXKHO, HAaCTyMaeT, 
BepOATHO, NepeaMHHUpOBaHHe MHOFHX MPHCyTCTBYIOMIAX B ccbepe peakIMH aMi- 
HOKUCJIOT, JWI KOTOPBIX MeXaHH3M TlepeaMHHHpoBaHuA OOecneyeH HaHuneM 
COOTBETCTBYIOMeH (cbepMeHTaTHBHOHM CHCTEMBI. OueBu HO, 4TO MepeaMHHHpOBa- 
Hue KaKOli-TO OMHOI AMMHOKUCJIOTHI C KETOKMCIOTOH OTKPbIBaeT y BCTYNHBUIEH 
B P€aKILMI0 AMHHOKHCJOTbI KeTO-rpyiny, KOTOpaH B CBOIO Ouepe/b TaKKe 
MOKET BCTYMUTH B peakIMio MepeaMHHHpoBaHHs. [losTOMy OWeHKa NOs YYeHHbIX 
pesyJIbTATOB NpuMBOLNTCA B TAO. | TOMbKO JIMIMIb MO HEKOTOPBIM AMMHOKHC- 
JIOTaM, WMECIOUNLMM 3HaveHHe JVI AHAIH3a OMDbITHBIX AHHbIX. 

OoOnekTaMu uccieloBaHua saBanuch Act. fluorescens 9292, Act. levoris 
2789, Act. globisporus 81, Act. vulgaris 070 (noayueHHble 43 Mucrutyta MHKpo- 
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Ta6auna 4 


Conepxxanue CBOOOAHBIX  aMHHOKUCIOT MunenHA aKTHHOMHLeTOB 
9KCTOSMIH B pacTBOpax KeTOKHCOT (B MpoweHTax K KOHT 


B @ocaTHom 6ybepe) 


mocvie 
POJIBHOMY OBITY 


liramm Keroxucnora* AMUHOKHCHIOTAa Li de aw 

Act. fluorescens 2292 KT Tmroramunopan 160 

YK Acnaparunosaa 95 

’ AwaHun 130 
| I'auoxc. Tl aukoKkou : 100 
I mroramuHosaa 50 

IIB Agauun 175 

Act. levoris 2789 KT T moramMuHospaa 300 

i WYK Acnaparunopaa 270 
' [moTaMuHopaa 135 
; nuoke. lanKkokou 85 
; [ntoTamuHopas 12 
IIB Auanuu 280 
: Act. globisporus 84 KT l ntoTaMHHOBaa 210 
} WYK Acnaparunosaa i? 
Ananun 110 

Tanoxke. [auKoxon 60 

I oTamunoBan 40 

IIB Awanun 2900 

Act. vulgaris 070 KT [mrotamunopan 130 

\ WYK Actlaparnuospas 65 
AnaHun 100 

Tanoxkc. [aquKkoxon 90 
IIB Ananuu 250 

; Act. phaeochromogenes KT ToTramunosas 170 
WYK AcnaparnHopas 100 

f Ananya {22 
[anoxc. l WHKOKOW 76 

° T mroTaMHHOBad 425. 
IIB AjaHHun 145 


* KI — a-Ketormorapopaa kucnora, IL YK — masnenepoyKcycuaa KuCcyora, IIB — 
NHPOBHHOrpagvan KucsoTa, TmHoKc — ravoKcHMOBaA KUCMOTA. ; 


~~ 


Ouonorun AH CCCP of ua.-Kopp. H. A. Kpacubuukosa) u Act. phaeochro- 
-mogenes (43 My3ea KyJbTyp Bcecoro3Horo Hay4HO-HCCEMOBATeIbHOTO MHCTH- 
_TYyTa aHTHOMOTHKOB). 

-  PesyaptatTbl onbiTos, mpescTaBJieHHble B TaO. 1, NOKaSbIBaIOT, UTO MpH 9KC- 
| NOSHILMM MUIeIUA B MMpPOBMHOrpasHOH H G-KeTOrOTapOBOt KHCOTAX BO @paK- 

IHH CBOOOAHbIX AMMHOKHCJIOT YBeJIHYUBaeTCH, COOTBETCTBEHHO, KOJIMYeECTBEHHOE 

collepkanue G-alanuHa WU ToTaMMHOBOH KucOTHI. IIpH 9KCHOSHILHH B MaBese- 
‘BOyYKCYCHOH KuCuOTe MMUIb y miTamMa Act. levoris oTMedasocb yBesM4eHHe Co- 
AepKanna acnaparMHOBOH KHCJIOTbI, y OCTAJIbHbIX LITAMMOB OHO MOHHKaJIOCb 

“HJM OCTaBaJIOCb Ha TIPeHKHEM YPOBHE. YBeJIMYeHHE KOJIHUECTBA aJlaHMHAa B OMbI- 

Tax CO MlaBeJIEBOYKCYCHOH KHCJIOTOH MOKET CBHJeETEIbCTBOBATb, BepOsITHO, 

(0 HaIMUMH MexaHH3Mma AekapOoKcusMpoBannA c oOpa30BaHHeM NMpOBHHOrpal- | 
“HOM KWCAOTHI, C KOTOPOH 3aTeM NMpoHcxoJUT nepeamuHupoBanue. VeTKuX MaHHbIxX 
C PAMOKCHOBON KUCIOTOM NOJyueHO He ObIIO. OveBUAHO JIMUIb, YTO yBeJIMUeHHA 
“COMepKaHHA PIMKOKOJIAa He HAOMOMaNOCb, alle OTHOCHTEAbHO KOJIMYECTBO era 
OHH aNOCb. Kakux-H60 3AKOHOMepHBIX H3MCHEHHM B OTHOUICHHM APyrux aMu- 
IOKHCJIOT OTMeYeHO He ObII0. 

Tloka3aTebCTBOM BO3MOX%KHOCTH peaKUHH TepeAaMHHHPOBaHuA B eCTeCTBeH- 
bIX YCMOBUAX MOXKET CJTY2KUTb, NOMHMO HaJIMUHA COOTBETCTBYIOMero (epMeHTa, 
PUCyTCTBHe CHCTeMbI KOMMOHEHTOB, OOeCME4HBAIOINMX WAHHYIO peakIlHW, T. e- 
eTO- M amuHoKucyioTH. Kak BHAHO H3 TpesbIyulero, HadM4ve AMHHOKMCJOT 
pO HAMM JoKa3ano. IIpucyTcTBue B 9KCTpaKkTaX H3 KJIeTOK KETOKHCJIOT AOKa- 
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4-)\UMMTPOCPeH MPH \p a3 HHOBbIMIL (Ho) npt F 
YH TOV D308 


yf) 7. 


gpiBasloCb M10 peaKMH Cc 2, 
HbIMH K@TOKHCIOT MeTOOM 6ymaxHolt xpomarorpadun (*,°,°). ae 


BaHHH B KawecTBe CHCTCMbI pactBopuTesielt X-GyTAHOd : STAHON »0, : AK 
(7: 1:2) uw A-GyTanon : sTaHON + BONA (4: 1: 5) B BOCXOMSILHX XpomMaTorpaM= 
Max Obl mosyaeHb! ABa TWsATHA, COOTBETCTBYIOUIME — CBU CTCJLSIM —= TH ®- | 
1 pOHSBOAHbIM NUpOBHHOrpadNon a-KeTOrOTApOBOH KHCJOT. HenjentapHin= 
pOBaHHBIX MATCH He 6uio ormeueno. Tlowysenubie (pakTb! Mbt CUHTAeM JOKASA>— 
re NbCTBOM BOSMOKHOCTH OCYMECTBCHHA PeaKINIH epeCaMHHAPOBAHMA B KMETKE, 
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Hornagn Akanqemun naynx CCCP 
1961. Tom 138, Ni 6 


MHKPOBHOJIOTHA 
A. C. TAXOHEHKO 


TOHKASA CTPYKTYPA APA BACILLUS MYCOIDES 


(ITpedcmaeaeno axademuxom B. A. Suzeaveapdmom 16 II 1961) 


_ IIpumenenne SJIEKTPOHHBIX MMKPOCKONOB BbICOKOTO paspelleHHA M papa 
YCOBepIIe€HCTBOBaHHM B TeEXHHKe MpHrOTOBJIeHHA Npenapatosw, Hapssy c ycrie- 
XaMM B W3yYeHHH XHMHM, (Pu3HKM HM ONOJOrHH (baroB, NOSBOMIO YCTAHOBUTh 
OCHOBHbI€ CTpyKTypHble yepTb! T-ueTunrx cdbaros Escherichia coli. 3uauenne 3THx 
MCCEMOBAHHM 3aKJIOUAIOTCA B TOM, YTO OHH JalOT BOSMOXKHOCTH riyOxe Tpo- 
HMKHYTb B paspelleHHe CIOMKHOFO Npowecca penposyKUMU BUPYCHbIX 4aCTHIL 
B KJI€TK€ XO3AHHA. 

; Bpeuuepy u gp. (*) c nomonib10 MeToga HeraTHBHOrO KOHTpaCTHpOBaHHA B 
ChocopHOBOIb@paMoBoh KHCJOTe yflaiocb OOHapyxKuTb y T-4erHDIx caro 
HOBbI€ CTPyKTypHble eTaH, ciocoOcTByioulHe Gonee TOUHOMY TOHMMAHHIO 
Me€XaHW3Ma B3avMOseHCTBHA (para c OakTepHasbHol KmeTKOU. Ilomumo panee 
ONMCaHHbIX CTPYKTYPHbIX 9/IeEMeHTOB (haroBol uacTuIb! (OOOMOUKU FOJIOBKH, 
yexwla, CTEPKHA HM TOHKHX BOJIOKOH XBOCTOBOrFO OTPOCTKd) ITHM HCCMeEMOBATe- 
JAM Yaslocb OOHapy2KUTb HaJIHUve B CTepyKHeBOH YACTH XBOCTOBOFO OTpOCTKa, 
paHee C4YHTABWeroca CIJIOWIHbIM, Nosoro KaHasia, OTKpbirve Tako JeTanu B 
CTpOCHHH YaCTHUbI dara enaeT BroHe OOOCHOBAHHBIM BbI,BUHYTOe paHee 
peqMosowKeHHe OTHOCHTeNbHO MpoxowyeHua JLHK u3 roosKku cara uepe3 
XBOCTOBOM OTPOCTOK B OakTepHabuHyi0 KeTKy. Ha kone xBocTOBOrO OTpocTKa 
aBTOpaMH Oblia OOHapy2xKeHa AMCKOBaA MNaCTHHKA C WeCTHIO WeHTpaMu, OT 
KOTOPEIX OTXOAAT TOHUAMIUMeE BOJOKHA, MPHHHMaIOWMe, NO MHCHHIO pAsa HC- 

_ cneqosateseh (1-%), yuacrue B mpomecce afcop6unn. B cBete sTHxX MaHHbIX 
(baru, KOTOpble Jo CHxX Nop paccmaTpuBaNCb Kak OHM M3 MpocTehuwinx 6nono- 
THYCCKHX CTPYKTYp, MpescTaBJAIOTCA KaK MOpcpOJIOrMyeCcKH, Tak MH XHMM4eECKH 
JOBOJIbHO CJIOMKHLIMH OOpasoBaHHAMH. OfHako cyielyeT MOsYepKHYyTh, YTO BCE 
WaHHbIe, KOTOPbIMH Mbl pacnoularaeM B HACTOAee BPeMA, B OCHOBHOM OTHOCAT- 
CA K OfHOM MMU rpynne daros, a uMeHHO K T-veTHbIM daram E. coli. Hostomy 
Ka3asIOCb HHTeEPeCHbIM PaCIHPUTb MpeCTaBJeHHA O CTPOeHMH (paroB, JIM3H- 
pylOllMx fpyrve MuKpoopraHu3Mbl *. 

Pa6oras c dbarom Ne | Bacillus mycoides, qamekum B CHCTeMaTH4YeCKOM OTHO- 
meHuu of T-daros E. coli, mbt npuwinn kK BbIBOLy, TO OOU\Me CTpyKTypHble 
yepTbI STOrO bara CXOMHbI CO CTPpyKTypHOH opranv3auvel T-uerHpix charos (*). 
Tlpoflosmkaa ucceqOBaHHA B 9TOM HalpaBJeHHH, C MOMOLUbIO MeTO/a HeraTHB- 
HOrO KOHTpacTupoBaHua (°) MbI pacC¥YHTbIBaIM YCTAHOBMTb C OOJIbUIMMH Oj 
poOHOCTamMu cTpoenue uacTuub dara Ne 1 Bac. mycoides. 

; Ja STOW We UCHOb30BaICA OYMLOHHbIN Paromu3aT C HCXOMHbIM TATPOM 

 8-10!°, xoropnii uextpudyrupopanca mpu 50000 g B revenue 45 mun. Jina 
NOWY4eHHA KaK UC/IbHbIX, TAK HM pa3spYyWIeHHbIX YacTHI (para B OHOM Iiperia- 
pate, ocaxKeHHBIi dar CycneHAMpOBaJCA B LMCTHMMpOBaHHO Boe, 4TO OGe- 
CIeYHBaIO pa3spyllleHHe 3HauHTeMbHOFO UNCa YaCTUL para, M CHOBA WeHTPUPy- 
ruposanca mp 6000 06/munH B TeyeHve 10 MMH. JWIA YaICHHA KJeTOUHbIX 
OCTaTKOB HM MPOUHX UYACTHU, 3arpASHAIOWMX IeKTPOHHO-MHKPOCKOMHYeCKUe 

_mipemapath. Jina pa6oTbl MCMONb30BaNacbh HaflocafodHaA AKUAKOCTD noce 

_jBToporo weaTpudyrupopanud. CKoHeHTpMpoBaHubil a OUMUIeEHHBIM OT TIpH- 
meceH mpenapaT para cMewIMBAaJICA C PaBHbIM o6bemom 2% pacTBopa cpocdopHo- 


* TIpumevanue npu Koppexmype. Tlocne claum CTaTbu B NeyvaTb Mbl OSHAKOMH ACh C pa6o- 

Tou (7), B KOTOpOM OnHCaHa MOpO/OrHA HM TOHKHE JeTaIH CTPOCHHA (baron, Man pyiOUlAx paa- 
JIMYHbIC BHALI MUKpOOpraHH3MoB. 
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BOJIb()paMOBOH KHCJIOTHI, joselenHo go pH 7,0 1N KOH, u pacnbii b 
€ T1OMOUIbIO MYAbBepH3aTOpa Ha 9/IeEKTPOHHO-MUKPOCKONMYECKHE CeTOUEh, 
KPBITEI€ KOJIOAMEBON MIeHKOH. [lpenapaTsl H3y4asIHcb B 9JIEKTPOHHOM . 
Kpocxone JEM — 5Y npu 80 kB, MpH yBeiw4eHHu 50 000 x Ha 9KpaHe MHK- 
pockona H JabHelWwem yBeIM4eHHH cbororpaduyecKHM IlyTeM. , 
[IpuroropienHble TAakHM OOpasom Mipelaparel cojlep»KasiH Kak IleJIbHbIe TAK 


ObLIM MOHOCTHIO OMYCTOWeHb! H HMe/IH BHT «TeHel». XBOCTOBOH OTPOCTOK y 
HEKOTOPHIX YACTHIL OCTABaJICA HeNOBpexKACHHBIM, B APyTHx cydaaxX BbITIAed 
paspymeHHbim (pc. 1). 

TipoananusupoBaB pasHooOpasHe opM TOOBKU B 3ABHCHMOCTH OT paciio- 
JIOKeHUA (arOBLIX YACTHIL Ha MeHKe, MbI MPHIL K BEIBOLY, YTO POJOBKa para 
Ne 1 mpegctapiser coOo oKTasf{p, OT OHOH H3 BepIuHH KOTOpOrO OTXOLUT 
xBocToBoit oTpocToK. OxTaszpwueckaa bopma (baroBo FOJIOBKH XOPOUWIO BUNA 
Ha puc. 1 u 2. TonoBKa Ha mienKe pacnionaraeTca, Kak MpaBUNo, IpaHbio OKTAa- 
gpa, BeeqCTBHe Yero B MpoOeKWHH Ona “alle BCeroO HMeeT reKcaroHnaJIbHYy!0 
dbopmy. PasW4Hble MpoeKUMH rpaHel cCo3aloT BedaTJIeHHe O pasHooOpasuu 
bopM TOJIOBKH, YTO OCOOeHHO XOpOWO BHAHO Ha ‘ONYCTOWMICHHBIX TOJIOBKaX, 
T. €. B TeX CyYaAX, KOMa OCTA€TCA TOMbKO JIMUIb NpospayHan K S/eKTPOHAM 
o6onouKa. B HeKOTOpBIX CJIY4aAX OTHETMBO BUAHbI BCe PpaHH OKTASpa (puc. 2). 
Cogep»xuMoe roJIOBKH (HK) mpegctapasetca HJIOTHOH MaccolH. 

Oco6nti nHTepec y bara Ne | npejcrapaisaeT OemkoBas o6o704uKa TOJIOBKH. 
Oxka3aul0cb, ITO OHA NOCTPOeHA H3 OTAEIbHbIX, CTPOrO YNOPAAOYCHHBIX cyOpeqH- 
Huu (puc. 1m 3). Ha kaxgoi us rpanert CYOBeAHHHIUbI PacnOJIOXKeHb! MO pa- 
BUY WOTHeMMeH yNaKOBKM WapoB Ha MIOCKOCTH H oOpasyloT XapakTepHblit 
TeKCaroHaJIbHbIli y30p, T. €. OLHY CyObeMHUMy OKPyKaloT WeCcTh COCeqHHX 
cyObequHun. HenocpescTBeHHbIi moycueT cyObeqMHUL, pacmouaralouluxca Ha 
OHOM «MosyMOBepXHOCTH» OOOMOGKH ToOBKH (4 rpaHv) Jal B cpewHem tadppy 
446, uto cocTaBseT fia BCeH MoBepxHocTH 892 cyOnequnuuE!. [na nopTBep- 
*KICHUA CeaHHbIX MOACYeETOB MpOBOAHMOCh BbIMHCIeHHe KOJIHYCCTBA cy6b- 
eMHUU Ha MOBepXHOCTH TOAOBKH Apyrum mytem. [loqcuuTaB yACAO cyOb- 
CMH, pactomaraiouluxcd Ha peOpe rpaHW OKTAasApHyecKOH TOsOBKH para, 
KOTOpPoe paBHAoch 16 cyObeqMHMIaM, MOMKHO BHIYHCIUTh KOJIHYCCTBO cy6belH- 
HUI Ha BCeli MOBepXHOCTH TOMOBKH, 4TO cocTaBuo 904 cyObeqMHUUDEI. Crenyet 
OTMe€THTb, STO 3TA BEMUHHA JOMKHA ObITh HECKOJIbKO YMeHbUIeHa 3a CHET 
TOO, UTO B BeplIHHe, K KOTOPOM IIpHKPeMAeTCA XBOCTOBOM OTPOCTOK, HeCOM- 
HeHHO MMeeTca oTBepcTHe. Takum OOpa30M, KONM4eCTBO CyYOBEAMHHIL Ha I10- 
BepXHOCTH OeNKOBOM OGOMOUKH FOMOBKH, MoMysyeHHOe pH MoscdeTe pasAM4- 
HbIMH IyTAMH, CoBnaaer u cocraBsaer oKov0 900. JLiuna peOpa oxTasypa paBua 
810 A *. Orcioga cuehyet, YTO MHameTp CyYObeHHHILI paBeH MpHmMepHO 50 A. 
HenocpescrBenuble H3MepeHUA OTACAbHEIX CYOBELMHHIL Ha MUKPOrpadusAx TaK~ 
Ke TlO3BOHAM YCTAHOBHTb QuaMeTp cyObeMHHUEI MopayKa 50—d1 A (ecu 
U3MeEPATb paccTOMHHe MexY ABYMA WeHTpaMM CyObeMMHHL H MpHHATb ero 
paBHBIM HX cpejHemy quametpy). Haw6onee BepoaTHO, 4TO CYObeAHHALBI 
OOOOUKU TOMOBKM YOKeHI B OAMH COM. CrefoBaTeIbHO, TO/MMHAa OeN- 
KOBOl OOO/OUKH TOMOBKH paBHa npuOnusuTetbHo 50 A. 

Ban Bynaxuc u gp. (°), Bpennep u ap. (4) JoKagsaau cymlecrBoBanHe cyOb- 
eMUHUL, B OeKOBOH OOONOUKe ToOBKU T2-para E. coli c NOMOMIbIO XMMHYECKUX 
H (pH3HueCKHX MeTOMOB, OHAKO MopdoJIOrM¥eCKH YCTaHOBUTb HaJIM4He OT- 
JIeIbHBIX CyObeqMHHI, OGOMOUKH TOMOBKH y T-4eTHBIX *aroB HM He yasioch. 

Xpocrosoli orpoctoK dara Ne 1 Bac. mycoides, Tak »e Kak uM y T-4eTHEIX, 
cbaroB, MMeeT CIOHKHOe CTpoeHHe. OH COCTOHT H3 HapyxKHOrO YexXJla HW BHYTPeH- 


* 
Bce mpuBefenubie B paboTe pa3mepbi (para mpescTaBJAIoT COGOH cpesqHHe UMppEI, mOMy- 
YeHHbIe B pesyJIbTaTe npOMepa GOJIbUIOTO 4HCAa OTACIbHBIX YaCTHIL. 
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Puc. 1. a,6 — wuTaKTupie uacruup dbara Ne 1 Bac. mycoides ¢ XBOCTOBbIM BOJIOKHOM H «TeHH» 
(baroBblX YaCTHIL C COKPaLeHHBIM YeXJIOM H OOHAaKeHHBIM cTepxKHeM. Ha O6o0uKe FPOJOBKH 
H wexyie XBOCTOBOrO OTPOCTKa BHAHbI CyObeAMHHLUbI 


Puc. 2. Onycresuiaa rooBKa para N2 | Bac. Puc. 3. Uacruna chara Ne 1 Bac. my- 
mycoides c xOpoulo BbIPaxKeHHbIMH TpaHAMH coides c pa3spymieHHOH O60M04KOH ro- 
OKTa3pa JIOBKH, COCTOAUeH 43 CyObeqHHHIL 


JAH, tT. 138, Ne 6, TuxonenKo 


~ 


1 SP KHA. MutTaktTuplit XxBOocTOBOii OTpocTOoK ara, kak mpaBHuo, 
“H30rHYT, M TOJMHHa ero HepaBHOMepHa Ha BCeM MpoTaxKeHHH — mpo- 
CUMaJIbHat YacTb yoxe (140 A) quctanpuoit (170 A). Ha Kone xBoctoxoro 
rpoctka HMME€eTCA PaclMpeHHe B BHC KOPOHbI C 3aKPYrJIeHHbIMH 3yOraMH. 
Bont HM YaCTbIO Ha CHUMKAX pa3zHualoTcA TPH 3yOua «KopoHby. Kak mpaBuo, 
OT cpefqHero 3yOla OTXOLMT OLHO BONOKHO, TomMMHO oKoNo 20 A, KorTopoe, 
_O-BHXMMOMY, BBINOHAeT (YHKIMIO, aHaJIOrHYHYIO TaKOBOM WecTH XBOCTO- 
BBIX BOJIOKOH y T-yeTHbIX cparoB, T. €. IPHHHMaeT yuacTHe B asjcopOlHOHHOM 
mpotecce Np B3avMOselicTBUM charoBOl YaCTHUBI C OakTepHambHOM KseTKOIt. 
Jimmua Bcero XBOCTOBOrO OTPOCTKa, He CUHTaA pacilIMpeHuA Ha ero KOHUe, 
papoa 1920 A, c pacmupenuem sp 2000 A (puc. 1). Cnenyer ormetutn, 4TO 
HapyKHbIH YeXOJI OTPOCTKA MOKPbIBaeT HE BCIO CTepxKHEBYIO YaCTb XBOCTO- 
BOrO OTPOCTKa H HaunHaeTca Ha pccrosuuu 120 A or ronosKu. Ilostomy ero 
quHa paBHa mpumepHo 1700 A 6e3 pacumupenua u 1880 Ac pacuupenuem Ha 
Kone. CBA3b FOJIOBKH chara C XBOCTOBLIM OTPOCTKOM OCYUIecTBAeTCA Tocpey- 
CTBOM CTepxKHA. CrepxKHeBas YaCTb OTPOCTKa HeCKOJbKO BaeTCA B TOMOBKY 
aroBou YacTHUbI WH y CaMOM TOMOBKH HMeeT YTOIILeHHe B Bue Myr! (puc. 1). 
HapyxHbli 4exoJI XBOCTOBOTO OTpOcTKa, Tak *Ke Kak H OOOMOUKA TOMOBKH, 
MOCTpoOeH H3 OTACbHBIX cyObeqMHH. CoKpalleHve yexsa, NO BCeH BepOATHO- 
CTH, CONPOBORMaeTCA epecTpOHKOH pacnosowKeHuaA cyObeqHHHIL WH MepexoyoM 
K [pyrod ynakopke. Ha AucTabHOM KOHIe COKpalleHHoro 4exsla ocTaeTCs 
‘TaKad Ke KKOPOHa» C TpeMA 3yOlaMH, KaK Ha KOHIe WeJIbHOrO XBOCTOBOTO OT- 
pocTKa, TOJIbKO B STOM CJlyyae 3yOUbI STOH CBOeOOpasHOH CTPyKTYpbl CTaHO- 
‘BATCH TOHbINe H OCTpee H COC HHeEHBI MexKAY coool JByMA NoNepeuHbIMH Mla- 
CTHHKaMH WIM WHcKamyH (puc. 1). PyHKUMOHaAIbHOe 3HAaYeHHe STON CTPYKTYpbI 
MOKa He€ACHO; BO3MO3KHO, 4TO OHA BbIMOHACT POMb OFPaHHYNTeIA MPH Mmpo- 
XOMJCHHH CTepxKHA B OakTepHabHyto KeTKy. J\IMHa COKpallleHHOrO 4exsa, 
6e3 “KOPOHbIy Ha MCTaIbHOM KOHUe, papHa 900 A, TommuHa 200 A, qua- 
MeTp KaHasia yexsia 6e3 crepxua 80 A. 3Haa pa3mepbl OTACIbHLIX CTpyKTYp- 
HbIX 3JIEMeHTOB 4ACTHIbI chara, Mbl BLINHCIMIH OObeM 4eXJIa B pacTAHYTOM 
M@ COKpallleHHOM cocTOAHHH. O6bemM CoKpallleHHoro YeXJIa 6€3 «KOPOHbI», BBI- 
' UACCHHEI 10 opmywe Mosoro WHAHHApa, paBen 2,37 -10’ A®, OObem pacrany- 
Toro yvexwla 6e3 pacIIHpeHHA Ha KOHIe, BLIYHC/eHHbIM Mo PopMywie yceweHHoro 
KOHYCa, C MOCIeLYIONIMM BLIYHTaHHeM BeJIMYHHbI OObeMa, 3aHMMaemoro CTep- 

_ x%Hem, paBen 2,46-107A®. V3 mpopezeHHrx pacueTOB BUZHO, ¥TO OObEMBI 
' uexyia, HAXOJAUIerocd B Pa3IMYHBIX COCTOAHHAX, CoBMamawT. TaKHe e pe- 
3yAbTAaTEI ObINH Momyaenbt Bpexuepom u gp. (*) gaa T-aerTupix daros. OTH 
WaHHble yOeUTebHO CBUJeTEIbCTBYIOT O TOM, UTO YEXOJ XBOCTOBOTO OTPOCT- 
Ka He paspylllaerca, a CoKpallaeTcA B AIHHY MH yBeM4MBaeTCA B INMpHHy. 

Cumbl, oOecneunBatoulve pacTaxKeHHe 4YeXJIa XBOCTOBOFO OTPOCTKAa, B TO *KE 
BP€MA BHISbIBAIOT U3rHO CTepxKHA OTPOCTKA, OOMaLaloulero MOCTATOUHO MKECTKOH 
CTpyKTypoli HM nosTomy HecriocoOHoro kK coKpalleHHto. B pesy/bTaTe STOTO XBO- 
cTOBbIe OTpocTKH dara Ne 1 Bac. mycoides, Kak MpaBMJIO, H3OrHYTbI, Tora Kak 
y T-aeTHbIX cbaroB XBOCTOBLIe OTPOCTKM OoJbIeH YaCTbIO MIPAMBIE. 

Ha Halt B3riaf, 4exo XBOCTOBOrO OTPOCTKAa yAepKUBAeTCH B pacCTAHYTOM 
| cocTOMHMH KAKUMH-TO CTPpyKTypaMH, pacmomaraioulMMHcaA Ha CaMOM KOHIIe 
pacwiIMpeHHOH yacTH xBOCTOBOrO OTpocTKa. BosMOxKHO, STH CTPYKTYPbI Cran 
BaloT 3YOUbI HA KOPOHOBHHOM PaclIMpeHHM WebHOrO OTPOCTKAa. Ip paspyule- 
HWM STHX CTPYKTyp, HacTyMatouleM NocIe KOHTAKTa C GakTepHabHON KeTKOH 
UNM KAKHX-H6O BHeINHHX BOSIelCTBHH, S3YOUbI «KOPOHbI) CTAHOBATCA TOHb- 
we M ocTpee, a yexoul pesko coKxpatiaerca. Ilpw coKpalleHHH YexNa OCBO- 
| Gomaercs McTalbHad “YacTb CTep2xKHA, H CaM CT€PKeHb BbIT|PAMMACTCH. 
TUM MOXKHO OODACHUTh TOT (pakT, YTO Y YaACTHYHO pa3spyIeHHBIX YaCTHIL 
tara XBOCTOBbIe OTPOCTKH, KaK IpaBHJ0, MpsxAMbIe. : 

Crepxkenb cpara No 1, Tak Ke Kak HY T-aeTHbIX (Paros, oe KaHadl 
(puc. 1). Teamuna crepxua paBHa 75 A, qwamerp KaHama 25 A. 

O6uapyxennbie feTamu cTpoenua cara Ne 1 Bac. mycoides cxemaTuue- 
_ CKM mpectaBenbt Ha puc. 4. 


ee 


eo) 


1454 


Takum o6pa30M, Ha OCHOBaHHM NpOBeACHHbIX ucceOBaHHit MOXAKHO MPMBTI 

x BbIBOLy, ITO BCe CTPYKTYPHble AeTasH, npucyuive T-ueTHbiIm caraM Ea coli, 2 
ooHapyxeunt y cara Ne | Bac. mycoides. Oqnaxo dar Ne 1 o6manaerT HEKOTO- 
PbIMH HMHIMBUAya/IbHBIMA 

a 6 ocoOeHHocTAMH: 1) OKTAa- 
CybseduHuur! O60009KU eonobKy 9pH4ecKHM  CTPOeCHHeM © 
rouIOBKH, B TO BpeMsl 
Kak TOJIOBKH T-4eTHBIX 
cbaroB MpeACTaBIAIOT CO- 
6oli, MO ONpeeeHHIO aB- 
Topos (1), OunupaMusaJb- 
HYIO reKCaroHaJIbHYy!0 
mpu3my; 2) 4YeTKO BbIpa- 
2KeHHOM yrop i ,04eH- 
HOCTbIO OeJIKOBOM O60104- 


__ Cmepmens 


ailp a’ Kanan 
al 0k CMeCDHHA KH FrOJIOBKH HUexXJia XBO- 
iQ — 


cToBoro oOTpocTKa Mo- 
CTPOeCHHOM H3 OTeJIbHbIX 


2, 
roe 


oe & cyObeAHHNL, pas/IMYMMbIX 
SS OX B 93JIEKTPOHHOM MUKpo- 
ee seen Yer cKorle; 3) cBoeoOpa3HbIM 
oor paciivpeHvem Ha KOHUEe 

\ 


(e) 


XBOCTOBOrO OTpOCTKa C 
OJHMM XBOCTOBbIM BOJIOK- 
HOM. . 
O6uap y2KeHHbIe CTp yK- 
TYPHbIe QeCMeHTbI CBHe- 
T@JIbCTBYIOT O CJIOXKHOW 
(bYHKUMOHaAIbHOH = pO 
XBOCTOBOFO OTPOCTKa, KO- 
~cmepmwem  TOPad MposABAeTCA MpH 
nea ha B3aMMOLelCTBHM YaCTHIbl 

CMEDICHR bara c OaxtTepuel. Ha 


Bonoxno Halll B3ra, Cokpallenue 

Oey, Br ihee ompocmk? — wexja XBOCTOBOFO OTpOocT- 
Ka HaCcTynaeT BCJIeENCTBHe 

wee: meperpynmupoBkH cyOB- 

canes eHHUL, OOpasyIOUlHXx 4e- 


XOJl, UTO MpHBOLNT K Oo- 
Jiee KOMMaKTHOH yilaKOB- 
Puc, 4. CxemaTuueckoe n306paxkenwe uactun chara No 1 Ba- KE (cm. puc. 4). IIpu coK- 
cillus mycoides. a — uHTaKTHas uacTuua cpara,6 —uacTHya PalleHHH YexJid OCBOOOxK- 
tbara ¢ OmycTeBleH O60N0UKOM FTONOBKH H COKpalleHHBIM jarollaAcA cTep2KHeBaa 
BOT OEM EPO YaCTb XBOCTOBOFO OTPOCT- 
Ka C CHNOH BXOAHT B 
KJIETOUHYIO CTCHKY OakTepuH. TUM Me€X4@HH3MOM, TlO-BHJ.UMOMY, OTIpeeJIAeTCH 
BTopad, HeoOpaTumad cTayua aycopOuuu, Np KOTOpoH uacTulla dara NpowHo 
CBASbIBAeCTCH C OakTepHaJIbHOM ' KJIeETKOH. 
IIpunonty ray6oxy 6narogapHocts b. K. Battnuretny 3a upesBprmaiHo WeH- 
HYIO KOHCYJbTallMIO MO BOMpocaM KpHcTaorpapuu M pA, NONeSHbIX COBETOB. 
WuctutyT pafvauHOHHOH u (pH3HKO-xXHMHYeCKOH OnoOrHH TlocrynHJ1o 
Akajemun Hayk CCCP 15 II 1961 
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uMOBa, Muxkpo6nonorua, 29, 395 (1960). ®S. Brenner, R. Horne, Biochim. 
et Biophys. Acta, 34, 103 (1959); °H. Van Vunakis, W. Baker Ro Bioware 
Virology, 5, 327 (1958). 7 D.E. Bradly, D. Kay, J. Gen. Microbiol., 23, 553 (1960). 
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MIpednonazQemMbiu MELAHU3M COKPQULEHUA YELNA 


' 
* 
» 


Horsagn Akagemun nayr CCCP 
1961. Tom 138, Ne 6 


BHOXHMH}# 
E. A. BOMYEHKO u Lf. H. CAEHKO 


®EPMEHTATHBHAA SOTOPEAYKUMA YIJIEKUCJIOTbI 
(II pedcmaeneno axademuxom A. II. Bunoepadoseim 17 XII 1960) 


U3 sauctpes Oesoro KJleBepa WH MpHMyJIbI Obll BbIeeH depMeHTHbIA 
KOMIIIe€KC, CnocoOubid BOCcTaHaBMBaTb CMO: B onbitax in vitro B armochepe BO- 
Hoposa HW HECKOJIbKO Clabee — Ha Bosyxe (*). DepMeHT, OCyULeCTBAIONMA 3TO 


_BOCCTAHOBJICHHE, OKa3aJICAa JMMOpIaBonpoTenHom, COJEPK ANAM WKeJICZO MH Map- 


raHell. Tlon06x0 Apyrum depMenTaM C JBYMA MeTaJIIaMU, OH COCOOeH OAHOBpe- 
MeHHO KaTaIu3HpOBaTD peakIlHM WM B CHJIbHO BOCCTAHOBJICHHOK Cpese, H B OKHC- 
x 

4 (7?). BoccTanosuienue YIvieKUCJOTE CBA3AHO C HaMANeM B cbepMeHTHOM 


ZMETPHYeCCKH C AJMMMpPUYJIOM. YpemMuenue ero TIpOWeHTa B KOMIJIEKCe BeJIO 


f/x YCHJICHMIO PuKCalMu yrseKucsoTH (Tabs. 1). 


Ta6Onauna 1 


®oropexykuHA YyIreKMCAOTEI HM wee30 B KOMMMeKCax (43 Trifolium repens). 
25 mK; 20°; 100 mr komnuexca 


Tio mukcauun CHO, 


@ukcuposano Fett 
C402, Mr “CHO, 
Br-aucato Fe*+, mr 
Ilocme BbijenmeHHaA U3 
pacTeHua 0,36 86 0,42 see 
Ylocue WHaKkTHBUpOBa- 
__ HAS TIpH xpanenuu 0,20 ° 47 ‘Wppee 1,10 
Tlocne mpe6pnipaHua B | 
aTmocdepe Boyopoga 0,90 | 156 0,98 1,09 


Ta6aunua 2 


MorTopeyKUMA yrleKuCNOTH! H OOpaso0BaHve MepeKHCH B KOM- 
naekcax (43 Trifolium repens). 20°; 20 mr Kommuexca 


CHO, 
YcNOBYA OCBeLleHHA Ilepexucb noc-| Ilepexucb 
(¢=20°; 20 mr KOM- ——_ “oerapm.no-| 1¢ PuKcannn CuO, 
msiekca) uxkcup., [eae nna, C#O,, Mr Be 
Mr % 
OcBemenue 25 ak 
B Bomopoye 0,006 50,0 0,005 0,83 
Ha Bo3zyxe 0,023 oo,4 0,009 0,39 
Ocpemenve 125 1K 
B Bomopoze 0,085 47,1 0,080 0,94 
Ha Bo3yayxe 0,040 50,0 0,050 ADO 
Ocpemenve 200 1K 
'B Bosopoze 0,090 Se & 0,180 2,00 
Ha Bo3szyxe 0,065 46,1 0,070 4,08 
Ocpemenue 500 aK 
B BOZOpose 0,185 54,14 0,210 1,14 
Ha Boszyxe 0,160 Visas, 0,120 0,75 
Ocseusenue 1000 1k 
x B Bogzopore 0,165 45,5 0,095 0,58 
j Ha Bo3yzyxe 0,120 58,3 0,080 0,67 
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Tipu ocpemjenuu cpepMeHTHOrO KommJleKCca OJLHOBPeMeHHO C (poTopeay Kime; ; 
C4O, o6pag0Basacb MepeKHCb B JIMNMAHOH YacTH KOMINIEKCA, cofep2Kaulen 
MapraHell. Ona aBalia peakIMW Ha MepeKHCH Hf onpesetAach NO OKUCICHHIO 
JIeH KOOP MBI JMxmopdeHouMHLomerosa, MPH KUMAVeHHM 10 mu. B 6e3BOHOM 
6yTumoBom cnupte (°, *°). Kak cransapT pu KOJIOpHMeETPUpOBaHHH yHoTpeO.IA- 
jlacb rlepeKucb Gex30nia (Tabs. 2). 


Puc. 1. Asrorpadpt pagvuoxpomatorpamm. IIpofykTbi Boc- 

cranopmenua C4Os. a—in vitro B Bogopofe; 6 — in vitro 

Ha Bosyxe; @ — mocue 5 cek. tpoTocHHTesa U3 McTbeB. 1 — 

momHokKcuKucsota; 2, 8 — yrmepoybl. XpomaTorpactHpoBaHue 

B CMeCH OyTHAOBOrO CHHpTa, YKCyCHOM KHCJIOTbI H BOAbI B 
cooTHomenun 4:1:5 ‘ 


KomuuectBo o6pa30BaBleiica MepeKHCH B CpeAHeEM H3 HECKOJIBKHX JeCATKOB 
OMbITOB ObLIO HOUTH paBHO KOJIMYeCTBY PHKCHPOBaHHOM yIJIeKMCJOTbI, OTHOLIE- 
Hue epekucb : C“O2 paBusnocb 0,95. Ec Ke cpaBHHBaTb OOpa30BaHHe Te- 
peKucH Cc YIIeKHCIOTON, OCTaBINeMCA B (PePMeCHTHOM lipenapaTe nocJie KHIIAde- 
HUA efO B OYTHJIOBOM ciupTe, 6e3 4acTH maOMMbHO CBA3aHHOH CMOz, To 3TO 
OTHOMeHHe ObiIo paBHbim 1,82. B TemHoTe B aTMocdepe BOROpOa OOHApyXUBAa- 
JOCb OY€Hb MaJiO nepeKcu. Bo3pacTaHwe MpOMCXOLMJIO Tp OCBeleHHH 0 
500 1K, ONTHMaIbHOM uM AA cbuKcanMM CMO2. Ha Gomee ApKoM cBeTy OcaOA- 
JIOCb BOCCTAHOBJICHHE YIJIEKHCJOTbI H YMCHbIUNAaOCb KOJH¥YeCTBO OOHApyKUBae- 
MOH nepekucu. bombutaa uacTb C™ np PoTopelyKUMM yrIeKHCAOTHI HAXOAMACb 
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\YKTOM BOCCTAHOBJICHHA TPH CEKYHIHOM (OTOCHHTESe B LeIbIX JIMCTHAX 
*); 2aTeM U3 MOMMOKCHKUCHOTHI C™ nepexosH B yrIeBOAH, aBaBuiNe peaKk- 
“ya YPOHOBbIe KHCJIOTHI WH KeTOSbI (puc. 1). 
Bax emes 1893 — 1894 rr. npeznosoxuaz, uTo BoccTaHoBuleHHe yIl€KHCAOTHI 
B ae COMPOBOKNaeTcA OOpasoBaHHeM MepeKUCH, KOTOpPasA U Obila UM 06- 
HapyxKeHa B JIMCTbAX mpu cotocuuTese (1). Haxoxsenue TepeKHCH B JIMCTbAX 
' Obl10 TosHee nozTBepxKeHO (!'). OOpas0Banue MepeKucel Ha CBeTY B 2KUBEIX 
KNeTKaX OObIMHO MpOMCXOAMT pH y4acTuu (cbiaBunoBLIx cbepmeHToB (°, 14). 
OTH Ke PepMeHTH! CnocoGHbI BOCCTaHaBUBATb 2Kee30 M OKHCIATD MapraHell. 
B McTbAX BO BpeMa tpoTOCHHTe3a panee yxKe HaGOLaNOCh YBeMUeHHE IpoueH- 
Ta ABYXBaJIeHTHOrO *Kele3a MH MapraHila BHICIIHX CTeMeHeH OKMCJIEHHA, MPH y4a- 
CTHH ONMCaHHOrO Hamu depmeuta (?). B cocTraB ero BXOqUT dmaBuHayeHuHAH- 
HYKJeOTH, YTO OblIO HAaMH YCTaHOBsJeHO MpH XpoMaTorpadwyeckoM pasjeue- 
HMM, 10 3Ha4ueHut0 Rf 0,02 — 0,03 B SyTHoBoM cnupTe c yKCycHOM KuCcOTON 
Mu Bofok (4: 1 : 5), w no u3yueHMio efo romyGoBaTON duyopecteHUMM B ybTpa- 
xumuckone Bpym6epra. Mcxoya u3 mpHBeqeHHbIX JaHHbIX, a TaK»Ke Ha OCHOBA- 
HHH paOoTbl MHOTHX aBTOPOB 06 OKHCJIMTeIbHO-BOCCTAHOBHTeCIbHbIX PeakIMAX 
TIpH BOcCTaHOBeHHH yruekucnoTH (', 7, *, 7, °) mpeycraBsimeTcA BepOATHOH 
culeqyroulad~ CxemMa: 


Ke COfepxKalllehH 2X30 NOMMOKCHKHC/OTe, KOTOpad ABANACh nepBHY- 


i 


2 Ol 


a+ 3+ 
Mn*+—>Mn JIumugquaa 
depMeHTHEIA KOMMteKC Ay ~ mepekuch 
H2O ++ | 
Fs c¢ @aapunom, Mn?+ nw Feit 
| & _, Mowmuoxcu- 
Fe3+—> Fe2+ KHCWOTAa 
CO, t Yrumesosbl 


Ha cBety 3a cueT cboTomH3a BOAbI PAaBMH C yaacTHeM MapraHita OOpasyer 
JMMHIHYIO MepeKHCb HM BOCCTAHABJIHBaeT Kese30 (epMeHTa. C BOCCTAaHOBJeH- 
HBIM 2Kee30OM MpovcxoAUT coTopesxyKuuA yriekucuoTpl. [ip BoccTaHoBeHHu 
YPeKHCOTH OOpasyeTCA MOMMOKCHKUCJOTA, MpeBpalllawlaca Jamee B yruie- 

| BOJBI. 


MuctutyT reoxXuMHH HW aHalHTHueCKOM XHMHH Tlocryn“10 


um. B. HW. BepuagcKoro 10 XII 1960 
Axkaylemun HayK CCCP 


IMTHPOBAHHA JIMTEPATYPA 


Sa EL Ake er 


7 1 A. Bax, COopH. Tp. mo xumun u Ovoxumun, M., 1950, crp. 155. * E. Bowue we 


«xo, H. 3axaposa, On3uon. pact., 6, 88 (1959): % BE. bos teu xo 1. C ae@HKO, 
» Pusnon. pact., 6, 719 (1959). 4H. Gaffron, Biol. Rev., 19,1 (i948) = er. Nee 
Fretsen, Plant and Soil, 2, 159 (1950). °®S.Hartman, J. Glavind, Acta 


Chem. Scand., 3, 954 (1949). O. Kandler, Zs. Naturforsch., 5b, 423 (1950). 
'§ £. Kessler, Planta, 49, 435 (1957). *II KomecHukos, Yer. COBP. OHON., 
47, 362 (1959). 1°. Konomuiimesa, Buopusnka, 5, 393 (1960). “A. K y3uu, 
'P. Wxoanunk, JIAH, 65, 719 (1949). “HH. Peck, A. San Pietro, H. Gest, 
) Proc. Natl. Acad. Sci., 42, 13 (1956). %%T. Caeuxko, ®usnoa. pact., 7, 605 (1960). 
ou L. Vernon, Biochim. et Biophys. Acta, 36, 177 (1959). 
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Jlonrnaygmn Anagqemum Hayk CCccP Nae ra 
1961, Tom 138, Ni 6 a 


BHOXHMHA 


H. Fr. JOMAH, A. K. POMAHOBA u 3. A. TEPEHTbEBA 


MYTb YPIEPOJA MPH XEMOCHHTESE 
0 MPHPOJE PAHHEFO NPOAYKTA XEMOCHHTE3A BOROPOAHBIX BAKTEPHH 


(ITpedcmaeaeno axademuKkom A. H. Tepenunom 14 IT 1961) 


B mpeapimymyux padotax (**) coobulaloch 06 o6HapyKeHHH HeH3SBeCTHOrO, 
BeCbMa HHTCHCHBHO Me¥eHOrO MpopyKTa, OOpasyrouleroca B TeNAX BOAOPOMHbIx 
MUKPOOOB oc/1e KpaTKOBpeMeHHOFO XCMOCHHTC3A B IIpHCyTCTBHM MeCUCHOH yrvie- 
KHCJIOTEL. 

Hani OMbITh! HO H3YYeHHIO MepBMYHLIX MpOAYKTOB XeMOCHHTe3a BOAOPOH- 
HbIX OAKTepHil NPOBOAMIMCh Ha YCTEIX KYJbTY PAX, MOYYCHHIX IO metoy be- 
nsepoit (4). Paspa6oTaHHas HaMM MeTOAMKA MOCTAHOBKH ONbITOB o6ecneuuBaa 
yCJIOBUA, BeCbMa O/IM3KHe K eCTeCTBCHHbIM (pU3HOJIOrH4eCKUM YCJIOBHAM CyIlle- 
CTBOBAHU BOLOpowHEIX OaKTepHi. Jia yOuBaHuaA ux Obil us6pan crioco6 
(PUKCALLMH MOKMCJICHHBIM STAHOJIOM TIpH KOMHATHOM Temmepatype, Tak KaK 
HMCJIHCh COOOLLEHHA O TOM, YTO YCNOBUA, COSMAIONAHECA Ip YOUBAHHM AMBbIX 
OObEKTOB KHMISILMM CIMpPTOM, ABJIAIOTCA CJIMIIKOM 2KCCTKUMH H TIPHBOAAT K Pas- 
PYWICHHIO MepBbIX JIaOWJIbHbIX MpOAYKTOB (pHUKCaLMM yrvieKUCJOTbI, OOpasyio- 
WIMXCH B TKAHAX BbICWIMX pacTeHul (°). 

Ecau K Hawasly HauIMX MCCeAOBAHHit 1O BbIACHeHHIO XAMU3MA yCBOCHMA YI 
JICKUCOTHI XeMOCHHTeSUpyiouluMM GakTepuaMu (1956 r.) B AMTepaType OTCYT- 
CTROBaJIM KakHe-vIH60 CBeeHUA MO STOMY BOMpocy, TO KO BPeMeHH NOCTaHOBKU 
ONbITOB, OMMCbIBAeMbIX B HACTOAMeM COOOMEHUM, B WHTepaType, Kacalolehca 
XUMU3Ma XCMOCHHTETHYeCCKOFO YCBOCHHA YIJICEKUCJOTbI THOHOBBIMH OakTepHAMH, 
OMpeMeeHHO BbICKASbIBaaCh TOUKA 3PeHHA O MIPHHILMMMaJIbHOM CXOACTBE Ha- 
YAJIbHBIX 9TAMOB XCMOCHHTeETHYUECKOrO u (POTOCHHTeTHYECKOrO TyTeH accHMHJIA- 
uM yruekucuoTpl (°°), OTHOCHTEIbHO PaHHAX MpOMyKTOB XeMOCHHTCSA BOJLO- 
powHbIX OaKTepuli MMeO0Cb BecbMa KpaTKOe cooOmeHHe B pa6ote Beprmana 
10) proce 5 — 15-ceKyHAHbIX SKCMOSHUMK STUX MUKpO6OB B MeYeHOM yrvie- 
KUuCcuIOTe, OOHAPYXHBIUEFO OCHOBHYIO YaCTb PaMOaKTHBHOCTH B (poctpaTax Ca- 
xapoB H HeMHOrO — B AO0"HOM KucuOTe. B aTOM COOOIIECHHM OTCYTCTBYECT OTH” 
caHve BaxkHeHUIMX YCJIOBMM SKCMepHMeHTOB. COBCeM HeaBHO NOABMJACb pa- 
Gora Max-@ayyena (4), Koroppiit mocue 25 u 45 cex. aprorpodpuot pukcallun 
meyeHoro yruieposa, aBaemoro B Buse KHC™“Os, Hailed B BOJOPOAHbIX 6aKTe- 
pHAX MeveHbIe cocorIMMepHHOBYIO KUCJOTY, (bpyktTo30-6-pocdpat, cesorenty- 
ye30-7-cpocdbat u pu6ysesoxudocdar. Mocne l-munyTHow (uKcaliMH OCHOBHBIM 
MCYCHBIM IHpOLyKTOM OKa3aslacb TJUOTaMMHOBaA KUCJOTa, OOHapyxKuBaeMast 
Hapay C alaHvHOM, aCnaparMHOBOM KUCJOTON, TIMIMHOM H TpCOHHHOM. Axstop 
eslaeT BbIBO O BEPOATHOCTH CXOJCTBA MYTH ABTOTPO*HOK aCCHMHJIAIMA yrJie- 
KUCJIOTbI BOLOPORHbIMH 6akTepHAMH C TeM, KOTOPbIt JelicTByeT mp CPoTOcHHTese. 

B wactosmeli pa6ore npuBOLATCA pesybTATbI HEKOTOPLIX HAOMOLeHHK, KO- 
TOPble MOFyT MpOJMTb CBET Ha MPHYMHbI pacCXO*KMeHHA HAWIMX PesyJIbTAaTOB C 
JAHHBIMM, MMCIONLMMUCA B JIMTepaType, MH MOCMYHKUTb OCHOBOM JIA La bHeHUUMx 
HCCIELOBAHHH MpHpOsbl pannero mpoOkykTa XeMOCHHTEe3A. 

Bofopoguble 6akTepHH pa3sMHO*KaJIHCh B HKUAKOM MMHepabHOK Cpee, We- 
Ee KOTOPY1O MposyBasiacb cmecb razoB (60% He, 15% COs u 25% Bosfyxa). 
Re cour van bee comepxKatel C4O,, ocyulecTBIANOCb B KaMepe, 

PTYTbIO, 10 MeTOy, OnyOuMKOBaHHOMy paHee (’). 
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[ix Toro 4TOObI yAOcTOBepUTLCA B MOABCHHM Ha XpoMaTorpamMax OOHapy- 
-*?KCHHOrO HAMM paHHero MposykTa XeMOCMHTe3a paHbue *ocPopHEIX spupos 
- caxapos ui occorIMNepHHOBOH KUCJOTH, Oba MpexnpMuATAa MOMbITKa 3aMe- 
: | «JTS peakWHu XeMOCHHTe3a IyTeM NOHHKeHHA TemMnepaTYpbl B MOMeHT 9KcHO- 


[iia 


=—— 5MB ; =——5MB 


Puce. 1. IIpomyKtbl kpaTKOBpemeHHOro XeMOCHHTe3a BOJOPOAHbIX MHKPOOoB 
B Cl4Oe, oOpa3yromiHeca Mp moHMKeHHOH (A) H KomHaTHOK (5) Temnepaty- 
pe. Oxcnosuunu Ci!O2 15 cex., BYB 6ytanon — senAHaA yKCyCHaA KHC- 
: Jlota — Boga (78 : 20:50); BMB — 6ytaHon —» 85% MypaBbHHaA KHC- 
ota — Bofa (85:13:12). Kpecrom Ha puc. 1—4 ormeueno payuoak- 

THBHOe MATHO MepBoro OOHapyKHBaemoro MposyKkTa XeMOCHHTe3a 


HApOBaHHA B KaMepe, cofepxKailel COe. [lo oxon4uanHu XeMOcHHTEeSa OakTepun 
YOMBAaNMCb XOJIOMHBIM MOAKHCIeCHHEIM ciupTom. Ilomy4enHble paMoxpomaTo- 
TpaMMbl MpHBoAATCA Ha puc. 1, M3 KOTOPOrO BUAHO, 4TO IPH TemnepaType 5° 
ele mocme 15 cek. XeEMOCHHTe3a IIpaKTHYeCKH eHHCTBCHHbIM MCYUCHBIM MpOLykK- 


A 
QUILL 
v 
. 
BRB 
© 
—<— fH <5, iM 


Puc. 2. IIponykTs! KpaTKOBpeMeHHOrO XeMOCHHTEeSa BONOPOMHEIX MUKPO6OB, 
OOHapyKUBaeMble pH yOuBaHHM OakTepHa/IbHEIX Tes NMOMKMCCHHbIM 9Ta- 

HOJIOM TIpH KOMHAaTHOM Temmepatype (A) H KunsAuen pa36aBleHHoh My- 

’ PpaBbHHOH KHCNOTON (6) u xpomMaTorpaupoBaHHu SKCTpakTOB B CHCTeMaXx 

5 pactsoputeneli B,; M — sogonachieHHplt OyTaHom —85% MypaBbunas 


+ Kucnota. (9: 1), BYB (cm, puc. 1).69xcnosnuna B CMO 5 cex. 


TOM ABJIACTCA OOHAPYy2KeHHbIit HAMM PaHHHM NpOAyKT XemMOcuHTesa, TOra Kak 
IPH KOMHATHOH TemmepaType, Kak yKa3bIBaJlOCb, axe MpH 3-CeKYHIHOU IKCHO- 
3HIMH MIOMHMMO paHHero MposyKTa yxKe OOpasyioTcA TakxKe M ApyrHe mMeueHbIe 
mpoxyKtsr (7). 
Tipu mpospesennn JampHefiumx uccileqOBaHHt MbI COCpeAOTOUMJIM BHAMAHHe 
Ha MeTONM4eCKUX OTAMUHAX HAIIMX OMbITOB OT paOoT Apyrux uccwesoBaTeeH. 
HawuOouee cyulecTBeHHOM OCO6eHHOCTHIO HaUlell MCTOAMKH ABIAICA cmocoé 
- yOuBaHua MuKpOOOB CMupTOM IIpH KOMHaTHOH Temmepatype. IlosTomy Hamu 
| 6bINM MOCTABJIeHbI CHeILMaJIbHbIe OMBbITH! C WeJIbIO CPaBHHTb MpOAyKTbl KpaTKOBpe- 
| Mennoro xemocunTe3a BOLOpOmHBIX GaxTepult B CMOs pu AByX pasHbIx cnoco6a x 
HX YOMBaHHA: MOMKMCJICHHBIM CIMpTOM (95 ma 96% sTaHoma + 5 Mul IN HCl) 
IIpH KOMHAaTHOM TemnepaType H KMMAYCHHEM HX C 0,5% MypaBbHHOK KHCIOTOK 


Sn Sela 


* 3) an x 
(B3ATOU HaMH BMeCTO ropxAuerO cnupta, Tak, Kak B HeEM pacTBOpAJMCh MeMOpaH- 
HbIe (pHJIbTpHI, Ha KOTOPBIe co6upasiucb MUKpoObl AAA ocyllecTBIeEHHA (Ca-- 


nun CMOs, uro Memlasio moclelyiomen SKCTpaunN UM XpomaTorpacpHpOBaHMo Ipo- | 


LyKTOB Xe€MOCHHTE3A€). 
Bb MOsyYeHbI XpOMATOrpaMMBl C MPHMCHEHHEM CHCTEMBI pacTBopHTevJen : 


1) BomoHAaCbINIeHHbIM OyTaHo — 85% MypaBbuHas Kucsota (9 : 1); “2yxOyra= 
HO — JleqsHand yKcycHand KucAoTa — BofA (78 : 20 : 50) (puc. 2). 

B stom cayuae, Kak H B OMbITaX, ONMCAHHBIX paHee (2), Ip KOpOTKUX 9KCHO- 
3HILMAX, B YCJIOBHAX XOJIOAHOH PUKCAILHH 6akTepHaJIbHBIX TeJ, MpOABIAeTCA 
WUHTCHCHBHO MeC4CHHOe MATHO, PpaCO/ORKeHHOe B JlanbHeH “eTBeEPTH XPOMa- 
TorpamMbl, Tora Kak MIpH ropavel uKkcaluH ero o6HapyXKUTb He yaeTcH 


(puc. 2A u B). 


Se Hil 


Puc. 3. IlpolykTbl KpaTKOBpeMeHHOFO XCMOCHHTE3a BOMOPOAHBIX MUKPpoOos, 

oOHapy2KUBaeMble pH yOuBaHHH OakTepHasbHbIX Ted MOAKUCICHHDIM 93Ta- 

HOJOM Ip KOMHaTHOM Temmepatype (A) u KHMAMel pas6aBleHHOH My- 

paBbHHOH KHCOTON (Bb) XpomaTorpaMpoBaHHH 9KCTpakTOB B CHCTeMaX 

pacrsoputeneh. OM — mexon, HacbIeHHbi 0,1 M mypaBbHHOi KHCJIO- 
tot, BYB (cm. pue. 1). Oxcnosumua B CMO2 5 CeK. 


Ilpu ropsuei duKcalluu MaTepvala MOAKHO BUSYaJIbHO HaOsOaTb OTHOCH- 
TeJIbHOe YCHJIeHHe MeTKH B 30HE paciOJOKeHHA tbocopHbIX SHpoB. 

CpaBHuBax palMOXpOMaTOrpaMMbl Ha PHC. 2A u 3A, HeTpyXHO yBueTb, 4TO 
OHOMY Upe3BbIualHO HHTeEHCHBHOMY NATHY Mp SKCMOSHIIMH 5 ceK. B CHCTeMe 
pacTBopuTesel, cofsepxKallleH B KadeCTBe OCHOBbI TOJIbKO 6yTaHOJI, COOTBETCT- 
ByeT HeCKOJIbKO MCYCHBIX BelllecTB B CHCTeMe pacTBopuTesen, coseprxKallen 
B KauecTBe OHOrO M3 KOMMOHeEHTOB (eHow. LEcTecTBeHHbIM Ka3aJlOCb 
TIP€MNOOKUT, YTO B chenoscoyepxKalleH cucTemMe pacTBopuTeseH mpouc- 
XOLUT syumee pasfqenenne BelllecTB. OHaKO B TaKOM CJyHae BCE IIpO- 
WYKTbI, MOYIMBUIMeCA pH XpoMaTorpadupoBaHuN MATHA Ja6WJIbHOrO TIpo- 
WykTa, OuwKHI Oplin Cpt uMeTb Rf, pasHBle MO pacTBOpHTeNIO C (peHOJIOM 
u o¥eHb OM3KHe NO pacTBOpHTeO, Colepxallemy OyTaHoM, wero Ha CaMOM 
nee He HaOmoxaetcs. [losToMy MbI CKJIOHHBI 3TO ABJICHHE PaClleHHTb KaK pa3- 
JlOwKeHNe OOHAPy2KCHHOFO HaMH PaHHero MpOMyKTa XeMOCHHTEeSa MON BOSeHCT- 
BHeM (eHoua. 

Paccmotpenue cep JBYMepHbIX paHOXpOMATOrpaMM, MOJIYYeHHbIX MPH 
pasHbIX cocobax YOUBaHUA C IIpHMeHEHHEM CHCTeMBI PaCTBOPHTeNeH, COMepxKa- 
eli dbenoul (puc. 3), MPHBOAHT K 3aKJNOUeHHIO, YTO MPH KOPOTKUX SKCHOSHIMMAX 
BOJOPOMHBIX OaKTepult B CMOe oOtlee UACIO MCYEHHBIX MPOAYKTOB pH TOPAYeM 
enoco6e YOUBaHHA MUKpOOOB MeHbIe, YEM NP XOJIOMHOM PUKcaLMH. Jia x9- 
moguoro crioco6a (bukcalluH BecbMa XapakTepHO HasmM4Me OfHOrO (IPH XpoMma- 
TorpapupoBanun B OyTaHowe) HAM rpynnbl (mpu XpoMaTorpadupoBaHHun B (pe- 
HOJI€) MCYCHBIX BCHICCTB, PaCMOJIOHKeHHEIX B WaIbHeH YeTBepTH JMCTa XPOMa- 
Torpabuyeckoit GyMaru HM MOJHOCTbIO OTCYTCTBYIONLNX pH yOuBaHUH OakTe- 
PHAIbHBIX Tel TOPAYHM paCTBOPOM pag6aBleHHOH MYypaBbHHOH KHCJIOTHI. 
XapakTepHoli OCoGeHHOCTHIO palHOxpoMaTOrpaMM, HOJYYeHHBIX noce PuKca- 
WWM MUKpoOoB rops4uuM CnocoOoM, AB/IAeTCA OTHOCHTEJIbHOe YCHJIEHHE HHTCHCHB- 
HOCTH MeTKH (110 BU3YaJIbHOMY HaG.OLeHMIO) B 30HE pacnoslo%wKeHUA tochopHEIXx 
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10 CpaBHeHHIo C XpomaTorpamMamn, NOJYYeHHbIMH Mocule yOuBaHHA 
OB NOAKUCCHHBIM CIIMPTOM MPH KOMHATHOH Temmepatype. 

_ Dee NONBITKH OMPeACIHTh palMOaKTUBHOCTh paHHero mposyKTa xemocuHTe- 
_ 8a, SHOMPOBAaHHOFO C XpOMaTOrpaMM 1OCjIe 9KCIOHHpOBaHUA UX C PeHTTeHOB- 
_ CKOM WJIeHKOH, OKa3aINCb Gespe3ybTaTHbIMM, TaK KaK MHTeHCHBHOCTR cueta 
_ 9ultOaTOB Obiia BecbMa 6M3Ka K (POHY HM ABHO He CooT- 
-BeTCTBOBAIa MHTCHCHBHOCTH MATHA, COmocTaBAeMOli ¢c 
‘M€pBOHAYaJIbHO HaHeCeHHOM palHoaKTUBHOCThIO. 

ITO YKa3bIBaO Ha TO, YO OOHap yXKeHHbI panHnii IIpo- 
AYKT X€MOCHHTe3a HeCTOeK HU pa3slaraeTCA He TOMbKO 
NPM KUMAYeCHHM B KHCJIOM pacTBOpe HIM Mp B3anMo- 
WeHCTBUY C (peHOJIOM, HO HM Ip MmpocToM HaxoxKeHHH 
ero Ha XpOMaTOrpaMMe B BHJle OTJeNbHOrO naTHa. IIpu 


3TOM, OYCBHAHO, OOpasyloTCA JleTYYHE uPOYKTHI, KOTO- CZ>D 
_ +pble yAaiatoTcH B Wpomecce mocTeneHHOoro pa3JIOKeHHA EZ ZZD 
_ 9TOroO MposyKTa. CZZD CLD 


_ Puc. 4. YmMenbuienne pagvoaKtusnoctn, o6uapyxKuBaemoli B 30He 
| pacionoxenua MATHa MepBoro Mpo_yKtTa XeMOcHHTesa ApH MnTesb- 
_ HOM XpaHeHHH XpoMaTorpaMM Ha BO3yxe pH KOMHATHOI Temmepa- 
Type. J — pajuoastorpadp, nomyyennpifi mo mpowectsun 5 ue- 
A€Nb MocNie NOyYeHuA XpomaTorpamMpl; // — NOBTOpHblit palno- 
“aBTorpa c¢ Tex »e xpomaTorpamm mo mpomiectsuu 10 Hepemb noc- 
die MX Nowyyenua. OQkcnosuuHd B CMO, 15 cex. TpolomKutembHocTh 
SKCNOHHPOBaHHA XpOMaTOrpaMM C PeHTFeHOBCKO!t MIeHKOI B OOOUX 
cryuaax — 5 Heeb 


Uro6pl NpOAeMOHCTPHpOBaTh YTO Govlee HArIALHO, MOCe NOMyYeHUA MepBoro 
palMoaBTorpada xpomaTorpamMa 3akJlajbiBaslacb Ha MOBTOpHoe panoaBTorpa- 
@upoBaHve C HOBOM peHTreHOBCKON meHKoH. []poaBeHHe TaKHX MOBTOPHbIXx 
paqvoaBrorpados noKa3saJio, 4YTO MHTCHCHBHOCTb Me€TKH paHHerO MpOyKTa xe- 
MOCHHTe3a yMeHbINaeTcCH CO BpeMeHeM (puc. 4), Tora Kak pafMOaKTHBHOCTL 
APYIUX Me4eHBIX MpOAYKTOB Xe€MOCHHTe3a He H3MeHACTCH. 

: Bce u3sioxeHHble (akTbl MOATBEPXKaloT Sak/OUeHHe, CeMaHHOe HaMH pa- 
| Hee O TOM, 4TO NepBBIM IpOAyKTOM XeMOCHHTeSAa, OOHAPY2KHBAeMbIM JLOCTYNHBIMU 
B HAaCTOAUIee BPCMA MeTOaMH, ABIAeTCA He CocormHuepHHOBaA KuCJOTA, 
a yKa3aHHoe Bble BeulecTBO. BpijeseHue erO B YHCTOM BUJe 3aTPYIHATe/IbHO 
BCJIENCTBHe efO XHMMYeCKOM HeCcTOMKOCTH. OOpaOoTKH, IpHMeHsAeMbIe OObMHO 
B JaOopaTOpuAX: HarpeBaHHe B MOAKUCCHHOM CiiMpTe Jo TemmepaTypbl kuneHU sl 
pacTBopa, xpomatorpadupoBaHHe Cc TipHMeHeHHeM CHCTeM pacTBOPHTeJeH, CO- 
TepKalux MeHOs, HW MaKe MpocTo AWIMTeIbHOe XpaHeHHe Ha BO3yxe IIpH KOM- 
HaTHOM TemnepatType — MpHBOJAT K ero YACTHYHOMY HJM NOJIHOMY pa3spylleHnnio. 


* 


i Jlambuetinee uccleqoBanve Mpuposbl OOHapy2xXeHHOrO paHHero MpOykKTa 

| X€MOCHHTe3a BOJOPOAHbIX MUKPOOOB MpOMoOJDKaeTCA. 

i WuerutyT 6Hoxumun um. A. H. Baxa Or a 
Axkayemuu HayK CCCP 
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Jlornagn AkagemMunm Hayk CGCP. 
1961. Tom 138, Ne 6 


B. H. CTEMAHEHKO u JI. B. CJIOMKEHWMKHHA 


K H3Y4EHHO MPOMEXKYTOUHbIX MNPOAYKTOB 
rHAPOH3A IPEMYPAHA 


(I1pedcmaeseHo akademuKom A. H. Onapunoim 8 IT 1961) 


Kak cooOujaoch paHee, OMHHM H3 Hac (B. H. Cremanenko) COBMeCTHO 
c O. A. Tonomapesoit, E. M. Acanacbesoi u P. A. BakcoBpok 43 KOpHeBHI 
pacrenua spemypyc Peres (cem. Liliaceae) Obl BbIJeIeH HOBbIM NOMMCaxapHA, 
Ha3BaHHbIil 9peMypaHOM, COCTABJIAIOULMM OKOJIO 30% cyxoro Beca pacTeHHA H 
jlarouluit, MOMOOHO ruMKOreHaM, KpacHyto OKpacky C OOM, XOTH H MeHee HHTeH- 
cuByyro (*). Oka3aslocb, UTO STOT NOMMCaxapH COACpKUT OCTaTKH PJIOKOSbI H 
MaHHO3bI B CooTHOUeHHH | : 2 (?). 

OfHuM M3 TlepBbIX TPYAHbIX BOMPOCOB, KOTOPbIM MpHXOMMTCA pellaTb pH 
W3Y4CHUM HOBLIX MOMCaXapHAOB, Malouwl4x MPH TH pouuse pasuble Caxapa, 9TO 
BOmpoc O.TOM, ABMAeTCH JIM LaHHbIM NOMMCaxapuy reTeponouiMcaxapHOM WWI 
mpeucTaBneT Co6olt CMeCb TOMOMOJMCAxapUAOB. B paHee onyOMKOBaHHbIX 
paOoTax CooOMaIMch CBe{eHUA, TOBOPALIMe B MObSY TOrO, UTO 9peMypaH AB- 
jierca TeTeponomucaxapHOM — TJIOKOMaHHaHOM, a He CMCCbIO ruuokaHa H 
ManHana. Tak, (ppaKIMH, NOJIyeHHbIe Tp ocaKeHHH PaSHbIMH KOHIeCHTpa- 
IMAM 3TaHONa, COfepxKau TuOKOsy H MaHHO3y B OAMHAKOBOM COOTHOMICHHH 
(1 : 2); nombirKu @pakUMOHMpOBaTb SpeMypaH MPH MOMOULM alekTpopopesa Ha 
Oymare B OopaTHom Oydepe He NpUBOAMIM K pas/eJeHUlo (7). OpHeHTHpOBOUHEIe 
OMIT! SIEKTpodopesa 2pemypana B alinapaTe Tusenuyca Jain 2Be pakunn, 
U3 KOTOPEIX CHJIbHO mpeoOmafaioulan PpakuusA (A) coxep2Kasia PiKOKO3y H MaH- 
HOsy, a BTopas (B), BCMeNCTBHe OUeHb MasOro ee KOJMYeCTBA, HE 6bluia UcCe- 
nopana (3). Dru onbiTsI FocTaTOUHO yOeAUTeIbHO TOBOPHIN O rerepomosucaxa- 
pusHo mpupose spemypana (m0 Kpalineli Mepe mpeoOlaqaioulel ero yacThH), 
HO HaM XOTeJIOCb NOMYINTh MH Apyrve AoKasaTe/bcTBa 9TOTO BayKHOrO (pakTa. 

IIpampim oKasaTesbCTBOM TeTepONONHcaxXapHAHOH MpHpOmb! BeillecTBa AB- 
JIeTCA U30/MpOBaHHe M3 THApO/M3ATOB MpOAyKTOB YaCTH4HOrO THAPOJMHSA, 
COCTOAILMX H3 pasHbIX KoMMmoHeHTOB. IlonyyeHHe Takoro NpAMOrO AOKasaTedIb- 
CTBa HM ABMJOCb WesbIO HacTosel padorol. 

Spemypan cpakuun | (cocTaBssioumi 80% Bcero ripemapaTa), nomyueH- 
HEIi IpH ocaxKJeHUN OHUM OGbemoM 96% STAaHOJIa, THAPOMM3OBaNCA B 2,5% 
cepHolt KucsloTe B TeueHue 30 MHH.; 1,2; 3u 4 uac. [upspomusatet ocBoOoxKJla- 
jucb oT vuoHoB SO,2- nelitpanusaiuel BaCOs. X pomatorpawyecKuH aHaJH3 
TIpoBogMica Ha Oymare BaTMaH Ne 2, NeHMHTpagcKon «Me]JICHHOM», a TakoKe 
<ObICTpO BIIHTbIBalOIlei», B TeveHue 3 — 6 cyTOK, BHadasie B HCCKOJIbKHX CHCTe- 
Max pacrBoputenei: 1) aletoH — OyTaHou — Boja (7.22) o1)s" 2) OyTanOnts 
ykcycHan KucioTa — Boma (4: 1:5, BepxHul cmon); 3) OyraHou — sTAaHOJ — 
Bona (3:2:1). B KavecTBe MpOABUTeIA UCHOMb3OBAICH aHHJIMHTasar. 

TlockombKy OKa3as10cb, YTO HaGouee ObIcTpoe M YeTKOe pas{eNeHue MpO- 
AYKTOB ruponusa octTuraetcs B 1-i cucTeme pacTBopuTesel (aneTOH — 6yTa- 
HOJI — BOfla), B JasIbHeHIUIeEM MbI NOJIb3OBaJIHCb HMCHHO 3TOH CHCTeMOM; XpOMa- 
TorpabupoBanne mposomKaoch OObIMHO B TeyeHHe 3 CYTOK. 

SHaUHTeJIbHbIM THApOH3 spemypaHa HaOsOMaICA y2xKe Yepes 30 mun. IIpu 
3TOM KPOMe MATCH TOKO3bI MH MAaHHO3bl OOHAPyKUBAIOCh 0 Kpalnel mMepe 
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ee TPOM@KYTOUHBIX MPOAYKTOB rHpouMsa (puc. 1). MurencuByocts msa- 
_ TEN NPOAYKTOB THAPOM3a YBeIMYMBaNach B TeyeHHe | yaca. B nocnexyioue 
© 4aCbI WO HapacTaHe MHTeHCHBHOCTH mATeH MOHOCAXapHJOB C OJHOBPeMeHHBIM 
-YMCHbUICHHEM HHTCHCHBHOCTH MATeH O/MrocaxapuyzoB. IIpu 3sTOM HeOOxouMO 
“OTMCTHTh YCTONYHBOCTD K FHAPOMM3Y MepBoro, HAyUero Mocae TJOKOSbI, OJH- 
ocaxapuya (/7/). Tax, 3a 4 vaca KucCMOoTHOrO rHApoM3a, Kora nATHAa Ap yrHx 


fi} 


: Puc. 4 Pue. 2 


Puc. 1. Xpomarorpamma rvfpomHsaToB speMypana pasHoit 
KOHUeHTpamnH. 7 — ruoKosa, M — manxosa. ITI — [17 — 
MATHA MpOMeKYTOYHBIX MpOAYKTOB rHApolnsa 


Puc. 2. XpomatorpaMMa peaKWHOHHBIX CMeceli OMbITOB peBep- 
cun J—JI/; 1V — o6btunblli TH_pomHsaT aspemypana 


“OMPOCaXapHAOB MOUTH He OOHAPy2XKHBAIUCbh, MHTEHCHBHOCTD jaHHoro MATHa 
pce ene Oblia 3HadnTeIbHOH. 

Ilpexme em xapakTepH30BaTb COsepxKallineca B NATHAX BellecTBa (ouro- 
‘A HH3KOMOJeKYJAApHbIe MOHCAaXapuel), HeEOOXOAHMO OblIO yOEAHTECA B TOM, 
NTO OHM JelicTBATeIbHO ABJIAIOTCA MpOLYKTAMH THApOJH3a, a He HCKYCCTBEH- 
“HBIMH MPOAYKTAMH, ObITh MOXAKET BOSHHKAIOUIMMH B pesyJbTATe PCBepCHH MOHO- 
BONE PE (4). C stoi wesbI0 Obl MOCTABJIEHbI OMBITHI, B KOTOPbIX CM€Cb MIO- 


4 
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KO3bI H MAHHO3bI B COOTHOLIEHHE | -2 B KOHMeHTPalMAX, PABHOH MH MOAOBHHHOM 
KOHUCHTpallMH MOHOCAXapHOB, KOTOpbIe MOTH oOpasoBaTbcA MPH NOJIHOM THA 
posse 9pemypana, HarpeBaslach c cepHOl KHCNOTOH B YC/IOBHAX, WCHTHAHBIX 
ycnoBUAM THApomusa spemypaHa. PeakilwoHHand CMeCb 3aTeM NofBepraslach 
XpoMaTOrpadupoBaHnHio C KOHTpoJieM — OObIUHbIM THLpOMsaTOM 9pemMypaHa 
(puc. 2). 
Oxa3asocb, 4TO Ip OObM4HOM OCMOTPe NOJIy4eHHbIX XpOMaTOrpaMM He yAaeT~ 
ca OOHAaPYKHTb NATH, MPHHAaAMeKAllHx ipoykTaM peBepcHH, pA cbotorpa- 


Puc. 3. XpomatorpamMMa TufApouHsa- ' Puce. 4. XpomatTorpamMMa rH poMH3aTOw 

Top ourocaxapuna J11 (J u IJ); onurocaxapuga J12 ([ u II); [1] — Xc- 

IT] — ucxogneiii omurocaxapug, [V — XOMHBI momwucaxapHa, /V — CMeCb 
CMeCb TVIIOKO3bl H M@HHO3bl rmokospt ([) u MaHHosst (M) 


(pHpOBaHHu XpOMAaTOrpaMM B OMbITaX C pepepcueit efBa 3aMeTHbIe NATHA o0Ha- 
pyKuBaIoTCA Ha ypoBHe natua // 2 rupomusata (cuuTaa Haj, ypOBHeM ITH MO- 
HocaxapufoB). TakuM 06pa30M OblIO MOKa3aHO, ATO B yCNOBHAX HalIHX ONbITOB 
B pe3yJbTaTe peBepCHu OOpasyeTCH JIMLIb HMYTOMRKHOC KOMMUeCTBO OIMTOCaxa- 
pHa H TaK KaK efO MHTCHCHBHOCTb HHYTOKHA NO CpaBHeHHIO c TaKOBOK 
[12 w3 rupomusatTa 9pemypauHa, BelllecTBa BCX MpOMeKyYTOUHBIX MIpOAyYKTOB ruy- 
poulM3a MOryT H3y4aTEesn Oe3 yueTa peBepcHu. 

Jlad XapakTepHCTUKH MpOMeXKYTOUHBIX MpOLyKTOB THApousa xpomatorpa- 
(pu4eckoe pasfesenue ruspomusata (nocse ofHOYACOBOrO PHpouu3a) MpoBoAK~ 
jlOCb HA HECKOJbKUX JecaTKax wMcTOB 6ymaru. V3 Kamwforo uMCTa MpOABAA- 
MCh OOKOBLIe KOHTPOJIbHEIe MOsOcbI (cipaBa HM CuleBa), H H3 JMCTOB BbIpesalHCh 
MecTa, COOTBETCTBYIOINMe MATHAM ONMTocaxapHAOB. BripesaHHble yuacTKH Xpo- 
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‘PaMM SKCTparHpoBaMch TopxuHM 50% sTaHOMOM. DuoaT KOHWeHTpPUpo- 
_B BakyyMe HM BbIMapHBaJicA MOCyxa B BakyyM-3KcuKaTope. B Han6oub- 
_ weM) KOJIMyecTBe Obl nomyyeH omurocaxapuy /7/. 
it 3K) murocaxapuy JI] nosBepranca KucOTHOMy ruApomusy B TeyeHHeE 
| Pa3JIMYHbIX MpOMexXYTKOB BpeMeHH, M THApoMmM3aTHI NOCIe OCBOOOKeHHA OT 
_ KUCJIOTEE XpOMaTOrpadpHpoBaNch C KOMTPOJAMH — CMeCbIO MOHOCaxapHoB 
H MCXOMHBIM OMrOcaxapuom (puc. 3). C yBeuMueHHeM BpeMeHH Tufsposusa 
YBCJIMYHBaANaCh HHTCHCHBHOCTb MATCH MOHOCAXapHOB TJIOKO3bI H MaHHOSbI, 
_ MHTCHCHBHOCTb Ke NATHAa OMrocaxapuga /T/ ymMeubutanacb. Hukakux uHbIx 
MATCH, KOTOPbIe MOF IM Obl COOTBETCTBOBATb MpOMeAKYTOUHBIM MpOyKTam rupo- 
WH3a ONMTOCcaxapuza JT], OOHapyxKeHO He ObIIO, YTO TOBOPUT B MOb3y WuCa- 
XapHAHOH MpHposb HcxoAHOrO owMrocaxapuga. Tlocue HakoneHua u3BeueH- 
HBIX H3 HECKOJIBKHX XPOMATOrpaMM TVIIOKO3bI H Ma@HHO3bI, OOpasoBaBuInxcs 
B pesybTaTe ruLpomH3a 9TOTO ONMTOCaxapHa, Oblo OMpesemeHO KONIMYeCTBO 
MOHOCaxapuJOB (10 MeToy Xaregzopr — Meucena, c yyeTom pasHoli BoccTaHaB- 
JIMBarlouleH CMOCOOHOCTH MOHO3). COOTHOLIeHHE POKO3bI H MAHHOSbI OKa3a0Cb 
paBHbim |: 1. Ilocne mepexpucTanausaunu c yrmem Obila onpesenena Temme- 
paTypa NilaBeHua owurocaxapuga JJ 1, OKasaBuiaaca paBHou 137 — 141°, 
€ pa3JIOwKeHHeM H BCHeHHBaHHeM. BH3KHMM CBOMCTBAaMM OOsayaeT KpHCTaJJO- 
rupat 4- (B-D-rawKo3uyo)- D-mannospt (139° co pcnenuBannem (*)). Takum 06- 
_pa30m, omurocaxapuy /T] — pucaxapu, COCTOAMIMK M3 TOKO3bI H MAHHOSbI,— 
10 MpeABapHTeJIbHLIM J{aHHbIM, BO3MO%KHO, 4-(3-D-rsroKo3H40)-D-mMaHHo3a. 
Onurocaxapuga //2 Takxe ruspom30BaJicA B TeYeHHe pa3HbIX Ipo- 
M@XKYTKOB BpeMeHH. IIpH xpomatTorpaduH NOJTyYeHHEIX THIPOM3aTOB OKa3a-= 
JIOCb, YTO EHHCTBEHHbIM MpOAYKTOM ero PHApoOsu3a ABMAeTCH MaHHOSa (puc. 4). 
I]pu yBenMueHHu MpOLOMKUTeIbHOCTH FHAPOH3a HHTCHCHBHOCTD NATHA HCXOI- 
HOrO OHTocaxapufla YMeHbIIalacb, HHTCHCHBHOCTb IIATHA M@HHOSBI YBeJIMUH- 
BalaCb, HO APYrHX, MpOMexKYTOUHBIX, MATCH He BO3HHKAJIO. STO CBHeTeJbCT- 
ByeT B MOMb3y JHCaxapHAHOrO XapakTepa aHHOrO ONMrocaxapuya. YuuTpipaa 
mpeoOlafanne 8-1,4-cBa3ei spemypaHa (3), MOXKHO TIPeAMOJOKUTH, YTO LaHHbIi 
OMHrOCaxapHy ABJIAeTCA MAHHOOHOSON. 
Onurocaxapuan 173 — 175 npn ruypouwuse MasM TKOKO3y H MaHHO3y. 
Takum oOpa3om, mo Kpalinei Mepe pA OMrocaxapHAOB B PHApOM3aTe ape- 
MYpaHa, HE ABJIAIONLUXCA MpOAyKTaMH peBepCcHuH, COMepxKaT TIOKOSHBIC W MaH- 
HO3HbI€ OCTATKH, UTO ABJIAeCTCA MPAMbIM JOKA3aTeJIbCTBOM TeTeponoHCaxapHy- 
| HOH mpupogpl spemypana. Mayenne crpoenua OnurocaxapHoB — MpomexkyTOu= 
HBIX IIPOAYKTOB THApomH3a 9peMypaHa — ABJIAeTCA Halen OYePeAHON 3alayen 
H HeEOOXOJHMBIM 3TaNOM JIA YCTAaHOBJIeHHA CTpOeHHA 9TOTO MOMMCaxXapHsa. 


ZI um. A. H. Baxa Tlocrynuso 
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BHOXHMH 7 


10. M. TOPUMHCKMH 


CNEKTPAJIbHbIE CBOMCTBA_AJIAHH H-I JIIOTAMAT-TPAHCAMHHASDbI 


(I]pedcmasaeno akademuKom B. A. Queeaveapdmom 7 II 1961) 


AnaHni-ruoTaMat-TpancaMinasa (AJI-tpancamunasa), HECMOTpA Ha ee LIK 
pokoe paciipocTpanenke B KUBOM MpHpoOle M BayKHY10 POJIb, KOTOPYT0 oHa urpa- 
eT B OOMeHE BelllecTB (*), ABJACTCA CpaBHUTeJIbHO MaJIO U3y4eHHbIM cbepMeH- 
tom (2-4). Sto OObACHAeTCA B 3HAUUTeEJIbHOM Mepe TEM, 4TO AO HacTommlero Bpe- 
MeHH OTCYTCTBYeT JOCTATOUHO apbeKTHBHbIM MeTO] BbIeIeHMA H ouncTKn AJI- 
TpancamvHasbl. B cBAsH Cc 9THM HaMu Oba 


peampHHATa paspadoTKa HOBOTO MeTOAA oun- 

04) crkn AJl-TpancaMMHa3bl W3 MbILIMbl CepAtta. 
Cepaua cBuHel nocie oOTAeleHHA Aupa Ft 
t | ipelcepAHi U3Me/buaJH B MsacopyOKe, a 3aTeM 
wt B romorenu3aTope THNa YOPHHT, IKCTparupoBa~ 
\ mu 1,5 o6nemamu 0,05 M masenHaTHoro 6ype- 
02h eee Seber oC pa (pH 6,0), conepxxamero SATA (1-10° M), 
ie ee, u romoreHaT MporpeBasiH B TeyeHHe 20 MHH. 


V2 
npu 60° B mpucyTcTBHM KeTorwuoTapaTa HaTpuA 


350 4 i 750m  (5:10-* M), DepmenT ocaxmann MS 9KCTpakTa 
CepHOKHCJIbIM aMMOHHeM (30 r (NHa)2SOs Ha 
Puc, 1. Bauauue pH ua cnextp 100 m1), ocafoK pacTBOpAM B BOs. PacTBop 
AJI-TpaHcaMHnasbl B mupHfoKca- gcpeTJiAJIM NYTeM WeHTpUPyrvpoBanHA HU NOA- 
aepoit cpopme. 1 —cnexTp @eP- peprasH  MOBTOPHOMY (ppakIMOHHpOBaHnio 
meuta upu pH 7,0 (ocatHpi 
Gyep); 2—cnexrp  bepmenra (NH,).SOq. AKTHBHY10 (bpakiluio Nocie AMasH3a 
rlocle NosMenauMBannA pu pH 8,6 ounllaiu NyTeM xpomatorpadun Ha KOJIOHKE C 
rulpoKcusanaTHToM (°). Strum cnoco6om ObiJa 
nocturnyta 150-KpaTHan ouncTKa AJ\-TpaHcaMuHasbl. 

MepMeHT COepAUT nupugoKcasbpocat * yw oOMalaeT yebHOM AKTHBHO- 
crbio oKom0 25 000 cneKTpodoTOMeTpH4eCcKHX CAMHUIL Bpo6escxoro (“) Ha | wr 
Geka. OH OKpalleH B KeJITHIA BET H HMCeT CHeKTp MOFPOUuLeHUA C XAPAaKTepHbIM 
makcumymom mipw 413 mp (pxe. 1). Hamu novrysenbl CueLyroulne ylaHHble, MOKa- 
3bIBAlOLMe, YTO MAKCMMYM MOrOuLeHMA IPH 413 mu oOycOBeH MpOUHO CBASAH- 
HbIM C 6esIKOM KOepMeCHTOM — nupusLoKcabpocatom. I. CnekTpaibHblit NHK 
np 413 mp pesko yMeHbulaeTcA Mp jluaiuse pacTBopa epMeHTa Ha XOJIOAY 
HpoTHB alleTaTHoro Oycepa (pH 4,5); pH 9TOM OAHOBpeMeHHO TIpOHCXOAUT CHH- 
*KeHue akTuBHOCcTH (pepmeHTa. [locslefyroulee jloOaBsleHve K pacTBOpy MMPHAOK- 
casbocata B 3H@4UTeIbHOM CTeMeHH BOCCTAHaBJMBaer KaK HCXOAHY!IO BbICOTY 
nuka np 413 mp, Tak MW aKTHBHOCTb TpaHCaMMHasbl. Il. Tlocne ocaxenua Oeul- 
Ka pu nogxKucsienun 0,1 N HCI B walocaounouw *KUAKOCTH CieKTpooTomeTpH- 
yecKH OOHapyKeH CBOOOHBIM nupusoKcapocwat ¢ XapakTepHbIM JA Hero 
MaKCHMyMOM morjiomjeHHA (Amax = 388 mp ipa pH 7,9). Ill. Jlo6asnenue 
K pacTBopy cbepmMeHTa KapOOHMJIbHBIX PeaKTHBOB (KCN, NH2OH, wnKsocepH- 


* tes 
Hannune nupHAoKcanpocpata Oblo MOATBEpAK CHO MYTEM aKTHBalWH aloTpaHCaMuHasbl 
fpowxKeli, MpHroToB/eHHOH Mo MeTOsy Xonpuepa Hu Ap. (®), 
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‘ Ha) B KOHWeHTpanun 5-10"? M Buisnipaer CHHKCHHE BbICOTh! MAKCHMyma Horsio- 
ines mpH 413 Mu; 3HaunTenbHBe U3MeHeHUA B CNeKTPe BbISbIBAeT TakKKe JO- 
OaBileHue cy6crpatos (cm. HWDKe), : 
Ms pa6or Merunepa (°) 1 Marcyo (°) u3BecTHO, 4TO a3OMeTHHBI (u@oBst 
| OCHOBAHUS), OOpasyiouiMeca pH BsaNMOyelicTBHM CBOOOLHOrO MHpHAOKcaa u 
ee eo tepocbara C AMMHOCOCIHHCHHAMH, 2aioT MHTeHCHBHOe Norsonmenue 
B 30He 400 — 415 mp. Xapaxtepuniii MaKCHMYM morsiomenna AJI-Tpancamunas3pl 
NEKAT B Mpeletax sToH 30HbI. Sto Maer ocHoBanne mpeqnosarath, uto B AJI- 
TpaHcamMunase CO-rpynmna IMPHLOKCaIbocdara o6pasyer a30MeTHHOBYIO CBA3b 
¢ NH -rpynnoit Geka. [pu MSYWeCHHH BIMAHHA PH pactBopa Ha cnextp AJI- 
TPaHCaMHHasbl MbI OOMapyxUIN, aTO y Hee MaKCHMYM NOrioueHHsaA pH 413 my 
He CABHPAeTCA B Ooslee KOPOTKOBOMHOBYIO OGMACTH pH u3smMeHenHH pH or 5,5 
no 9,0, xoTa sBpicora MaKCHMYMa TIP NOfietauMBaHHA CHHKAaeTCA (puc. 1). 


A 
. Neer een tree tenes —— 
350 F ie TSDmu 350 4 400 “HOme 


ie 


Puc. 2. Buananue ruotamata Ha Puce. 3, Bananne anaHuna Ha cneKTp 
cnextp AJI-rpancamunasp. 1 — AJI-rpancamunasnt: J — cnexTp bep- 
cnekTp cbepMelTa BIMMpHLOKCale- MeHTa B NApHAoKcaeBoit copme (pH 
Bol (popme (pH 6,95, cocdaruniit 6,95; coccarHerit 6ydep); 2 — cnextp 
Oyiep); 2—cnextp <bepmenta epmenta nocne nobannenun DL-ana- 

’ mocie ,oOaBnenua L-ruoramata B HHA B KonNeHTpannu 0,0l M (pH 
KonuenTpannn 0,03 M (pH 6,59) 6,95) 


B stom oTrnomennu AJI-Tpancamunasa CyllecTBeHHO OTJMYaeTCA OT O/IH3KO 
| poscTBexnoro cbepmeuTa — acmapTat-ruioTamatT-Tpancamunaspl (AC-Tpancamu- 
Hasbl). IIpH w3yteHHH CMeKTpaJbHbIX CBOLCTB BEICOKOOUMMeHHOM AC-Tpaxc- 
amunasp JIxKenKkunc u Caiizep (1°, ") o6napyxnuH, YTO 10 Mepe MosMeladH- 
BaHua pacTBopa oT pH 4,8 go pH 8,5 na6mogaercn OOpaTuMblit Nepexol HeakTHB- 
HOM (opMbl depMenTa, UMcroIei xKeNTyIO OKpacKy, B AKTHBHY10 OecuBeTHY!O 
(POpMY; MIpH STOM B CHeKTpe MOPIOULEHHA NOCTeNeHHO CHMRKACTCA MK C Neane ae 
= 430 mp M mapammenbHo Hapacraer Apyroit NHK C Amax = 962 mp. Kpusas, 
BbIPAKAIONLAA 3aBHCHMOCTb H3MeCHeHHi ONTHYECKOM MJIOTHOCTH Tipu 362 Mp 
OT u3MeHeHnit pH, HocuT xapakTep KpHBOH /MCCOIMallMn (uonusainn) c pK 
oxono 6,3, . 

Y AJl-tpaucamunaspt yMeHbuleHHe MaKCHMyMa MOTVIOWeHHA TPH 413 mp, 
KOTOpOe Oco6eHHO 3ameTHO pH pH 8,0 u Bomme, TAaKxKe HOCHT o6paTHptit Xa- 
PaKTep H, C/EMOBATENLHO, MOXKET ABNATHCA PCSYJIbTATOM KHCJOTHOH ANCCONMA- 
MM XpomocbopHoit rpynbl cbepmenTa (c pK m0 MeHbIeH Mepe Ha 2 CAMHMLUbI BbI- 
me, vem y AC-Tpancamunasbl). Sta AUCCOMMALHsA, NO-BHAMMOMY, He CONPOBOXK- 
qaeres, O§naKo, nomBjeHuem HoBOrO Oosmee KOPOTKOBOHOBOrO MaKCHMyMa 
B cnekTpe cbepmenta. B 30ne MAKCHMAJIbHOM AKTHBHOCTH TpaHcamMunas (npH 

H 8,0 — 8,2) snauntenbuan uacTb AJI-Tpancamunasbl HAXOAUTCA ee 
ou cbopme, Tora Kak AC-TpancaMHna3a B STO 30HE pH Gecupetua (Amax= : Mp). 

Vurepecubt pesyibTaTbl OnbITOB, B KOTOPbIX H3yYaOCh BIMAHHE x cTpa- 
‘ToB Ha cnekTp AJJ-rpancamunasnr. M13 puc. 2 4 3 BUHO, 4TO nobapsenne TJI0- 
‘Tamata (B BHe MOHOHATPHEBO! CO/IM) HIM aJIaHHHa BbISBIBACT SHAYUTCJIDUPIC 


“M3MeHeHHA B crekTpe AJI-rTpaHcaMHHasbl, KOTOpPbIe BbIparxkaloTCA BP PeSKOM 
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YMeHbINeHHH NOrOWleHHA MPH 413 Mu M OHOBpeMeHHOM YBeHYCHUM norvioule- 
nus B 30He 320 — 330 Mp (Amax = 325 mu). YKasaHHble HSMCHCHHA B cneggne 
MIpOHCXOAAT NpakTHNeckH MPHOBCHHO, IOJIHOCTbIO 3aKaHUMBaACh B TedeHHe 
1 mun. moce LoOaBueHnA cy6ctpatos. M3pecTHo, 4TO MaKCHMYM NOFJIOULeH Hs 
pH 325 Mp CBONCTBeH TIpOH3BOLHbIM MUPHAOKCHHA, HE UMeIONIUM JBOHHOM CBA~ 
3H B CONPAXKCHUH C MMPHAMHOBbIM KOVJIbILOM, B TOM uncle MHpHOKCaMHMHYy. 
B caysae AC-TpancaMuHasbl TbKenxune u Caiizep (1°), JIuc m coaBr. (7) TaKxKe 
HaAGMOMaJIM CMeWLeHHe MAKCHMYMa NOP JIONeHHA K 332 — 335 Mp B IpucyTCTBHH 
BbICOKUX KOHWeHTpallult ruioTaMatTa;, MpocTeTHye— 
ckaa rpynna AC-TpaHcaMuMHasbl NOCue jmoOaBule- 
UA aus H3ObITKa TyOTaMaTa Oblla MMH Hs0/IMpoBa- 
Ha HM MMeHTHULApOBanHa KaK MMPHAOKCaMHH- 
pocat. Hamm AaHHbie MOKasbiBaloT cylle- 
CTROBAHHe , IMpHOKCaMHHOBOM (pOpMbI AJl- 
TpaHCaMHHasbl, KOTOpad MOAKCT 6bITb CHOBA 
epeBeweHa B MMpHAOKCaTeBytO dbopmy iyTeM 
yqoOaBleHiat MpyBaTa HaTpHA (u1H KeTO- 
mus rmioTapata) (puc. 4). 

350 Pe 400 450 mpe Takum oOpa3om, No yYeHHe BbICOKOOUHLLCH - 
Holi AJI-TpancaMMnasbl n usyueHHe Ce CIICK- 
Duc. 4, Bauaune) nupysata va) |p Panbee CBOLCTB HO3BOMMIO OOHAPy2XKHTb Cy- 
cnektp AJl-TpaHcaMHHasbl. 1— wulecTBOBaHHe ABYX CHeEKTpOoTomeTphyeckH 
cneKkTp (bepMeHTa B I vcyTCTBHH . Be 
eae 6,95); > — cnextp Reuuiaceiny  aariieay DenwenNs pate 
Toro Ke pacTBopa (pepMeHTa Tocae AOE oo BOW" \vmnax Mp) WH MMpHAOKcaMu 
no6aplenust MHP pata HaTpux B HOBOH (Amax = 325 MU). AKTMBHaA TMpHOKCa- 
Konnentpanun 5-10-* M (pH 7,0) smeBan cpopma npelcTaBAeT coOoH, mO-BHJHMO- 
My, WHddoBo OCHOBAaHHe, o6pasyemoe § aJIbjle- 

rHAHOoH rpynnon nupusoKcanpcpocdara WM aMHHOrpynmon OesKa. 

AxrupnocTh ounulennoi AJI-TpancaMHHasbl, Tak Ke KaK H Jpyrux TpaHc- 
amunas (2°, 14, 1), usOu“paTeJIbHO TOPMO3HTCA HEKOTOPbIMA jWWKapOOHOBbIMH KHC- 
notamu. Hamu Opinio Haligeno, YTO CyYKIMHAT, MasleuHaT, byMapatT, TiroTapaT 
B Kontentpanuun 4-10°° M mpu pH 7,4 TopMo3aT aKTHBHOCTb TpaHCaMUHa3bl, 
COOTBETCTBEHHO, Ha 50; 53; 38 H 36%, nipHyem mpesblnkyOallua wuurHOuTopa 
c (pepMeHTOM He OKa3bIBaeT BJIMAHHZ wa cTeneHb TOpMoxKeHHA. AKTHBHOCTb 
AJl-rpancaMunasbl MaKCHMaJIbHa MPH pH 8,0 — 8,2; B Oydepe tpuc-HCl ona 
na 45 — 50% spe, vem B cbocaTHOM 6ydepe. oSapnenve K noculelHeMy 9TH- 
yleHMaMHHTeTpaalleTaTa B KOHILCHTPallult 10-4— 10-3 M ne oKasbiBaeT BJIMA- 
HUA Ha aKTHBHOCTh TpancamuHasbl. YCTOMYMBOCTb cbepMeHTa CHWKaeTcA M0 
Mepe ero ONMCTKH; Mp OMnpesevieHHbIx yCNOBUAX (pepMeHT CTaOMMSHpyeTCA 
noOaBJIeHHeM THOJIOBbIX coeluHeHHit (HalpHMep, yHUTHOUIA). 

TIpunomuy ryOoKy1o OnarodapHocTb ugn.-kopp. AH CCCP A. E. Bpayu- 
IuTelHHYy 3a PYyKOBOJCTBO padorton. : 


ViucrutyT paqvaivouHoi H (pusvKO-XUMMUeCKON 6voOrHH TloctymH10 
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IKOJIOFH A PACTEHHH 
A. B. BEPETEHHHKOB 


K SHAYEHHIO SOTOCHHTE3A BPEMEHHO 3ATAMJINBAEMbIX 
PACTEHHM KYKYUIKMHA JIbHA HW ChAPHYMA B JIECY 
MW HA BbIPYBKE 


(IT pedcmaeaexo axademuxom B. H. Cykaueevim 16 II 1961) 


B Taexnol sone CCCP 3nHauntesbubie mola KOHIeCHTpApOBaHHbIX BBI- 
py6ok nojpepxKeHbl H30bITOUHOMY yBaxKHeHMIO H 3a6ola4uBanMiw. K Takum 
| OTHOCATCA, Halpumep, MOJTOMOUIHbIe M OM3KHeE K HUM THIbI BEIpy6oK (1). 
} OOpasoBanne JONTOMOUIHIX BLIPyOOK Ha MeCTe €JbHUKAa-YepHHYHUKA BAK- 

HOPO CBA3AHO C BJIMAHHEM psa dakTopos (°°). BelyuiumM u3 HUX ABJIAeTCA 
caM (PakT YHHYTOMKEHNA A peBocTon 
(7), TpaTuBurero fo py6Ku or- 
POMHOE KOJIMYeCTBO Barv B IIpo- 
-uecce TpaHcnupaunu (*). Pesko 
H3MeCHAIOTCA CBETOBbIE YCJIOBHA. 
Bce 8TO MpHBOAMT K CMeHE TH- 
NMYHbIX JIECHbIX pacTeHHH Ha 
CBeETOJIOOMBbIe BHJbI, B YACTHOCTH 
CHJIbHO paspacTaioTcaA KYKYUIKHH 
_ eH WH CdarnyM. Ecuu B mepsplii 
roy, Mocwe pyOkH 93TH pacTeHusa 
3aHUMANT 3/lecb OKOJIO 5% OOuleli 
maomaqu, TO Ha wecToH rox — 
_ yxKe okouI0 50%, a B OTIE/IbHbIX 
' cnyuasx fo 75% oGuel nuomann 
BbIPyOKH (°). 
Pa3pactaHuHe yKa3aHHbIxX MXOB 
Ha JOJITOMOWHbIX BbIPyOKAaX IpH- 
_ BOJMT K HaKOMNJIe€HHIO OFpOMHbIX 
_ KOJIHYeCTB BJaroemKoro cyOcTpa- 
Ta B BHJle MepTBbIX 4aCcTeH MXOB 
M J\pyrux pacTeHuu, mpHBosALero 
“IIpH OTCYTCTBHU BO300HOBeHHA 
_Apepecubix pactenuii k eile 6o.b- 
WIeMy yBJlaxKHeHHI0 NOYBbI, yXyil- 
WeHHIO €€ CTPYKTYPbI H aapallun, 
HaKONJICHHIO B Hel HEOOKHCJeH- 
—HbIX coequHenHh (4, ’, *). 

Ojnako Be er eate MPC- pyc, 1. «Mouku» MpWaTOUHbIx KOpHel Ha CTBOUIE 
-uecc pa3pacTaHvAi MXOB Ha BbI- onpocta es, pactyulelt cpein”pactenua kykyw- 
i py6Kax TOJIbKO C OTPHWLaTeJIbHOU KHHAa ore H hee S fincas ee 
OUKH 3peHHA HesIb3a. Hapsasy c gy gE ee pn 
MeHbUIeEHHeM S*PeKTUMBHOTO TVJ10- 

‘fMOpOAHA 3fecb HaHIO yBeHue- ; 
HHe MOTEHILMaIbHbIX BO3MOXKHOCTeH MOUBbI B BHC MOBBINIEH HOTO cofepwKaHnA 
rymyca UW a30Ta, TO Np HaMYHH XOPOWIKX YCJIOBHH aspalluH MOxKeT ObiTb 


Ror NOMOMKUTEIbHEIM (°). 
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Vigpectuo TakxKe, TO PbIXJIbIM MOXOBOii NOKPOB H3 KYKYWIKHHA JIbHa 61aro- 
IIPHATCTBYeT BCXOMaM C/I, a HS carHyMa — BCXOJaM Gepesnt (°) H COCHEL @°): 
O6uapyxena MaccoBan pereHepalHs KOpHeH COCHbI y TIOMHOMKUM MMKPOMOBBI- 
WeHHii B o¥ece 3 MXOB (*). Ha 3a6onaunBaiolluxca JIecocekax MOKa3aHO 
ycnemiHoe pasBUTHe MMKOPHSHbIx KOPHEBLIX OKOHYAHHH COCHbI H esIM HW CIIO- 
COOHOCTh eM K OOpas0BaHHIo IIpHAaTOMHbIx KopHeli Ha cTBoue (?). Hamu Takxe 
HaOmOLaloch OOpa3s0BaHHe MHOPOUNCJICHHbIX IipHLaTOUHbIx KOpHel Ha CTBO- 
ylax wofpocTa esd, MOrpy%eHHbIX BO BAK MOX WIM HaxOMAWAXCA B 
onpesesieHHoe BpeMa BereTallHOHHOTO epvojla B Bose CpeAu pacTeHHH KYKYUI- 
KuHa JbHa u cdarnyma (puc. 1). . ; 

Bee 9TH (baKTbl 3acTaBAIM UCKaTb oOpacnenuli. Ucenenys B 1955 r. co- 
jlep»kaHve KucsIOpoya B BOE HS pasMUHbIX MCT COCHAKA-YePHHAHAKA, Mbl 06- 
Hapy KWH SHAYHTebHOe Ero COMepHKAHHE B pole, BbbKaTOH u3 ciarHyMa, a 
TAaKKe B MOBCPXHOCTHBIX COAX BO/bI HaflOUBeCHHEIX Osofen (14), OObmHO HMe- 
[OULMX 3eCb MeCTO BeCHOM H OCCHbIO. B 1958 r. yxKe BedbHHKaxX ApXaHreJIb- 
cKoli OO. MBI Take HaOmoLaIH noloOHy1o KapTuHy (TaOw. 1). 


Ta6auna it 


CofepxKaHue Kucmopofa B HOUBeHHOM BOe eJIbHUKa-YepHHIHuKa 
BulaxkHoro (B MUJIMrpaMMax Ha JIMTp BOJI) 


| MoupenHas Boma c rayOuHEl Boga, BbImAaTaH H3 KyKyIU- 

30 — 35 cm KuHa JibHa H carHyMa 

comepx. cofepx. 

flata 7-pa ESE * r-pa Kuenopona 

BOB, °C BOE, °C 
a 6 a 6 
{ 

17 VI — — — Moll 5,40 eog 
19 VI — _— —— Uae 6,62 5,61 
30 VI 9,3 2,10 9,55 19,8 sy Bl), 
4 Vil 9,3 0,94 10,72 ASSO 5,78 4,86 
5 Vil 8,0 4,24 10,79 8,4 8,23 3,66 
6 VII U5 202 10,08 9,2 7,96 Bo l2 
7 Vil 7,0 4,48 40,84 9,2 yl 4,92 

8 VII 8,0 “las 10,65 —_— — = 


* 3necb HB Ta6sn. 2: a—daxtTuueckoe cofepxaHue KUCTOpPOna, 6— 
pasHHlka MexAY HOpMaJIbHbIM comepxkaHHvemM KHCNOpoOwa H dbakTHyecKkol 

BeHUHHON. 
V3 ta6n. 1 BUHO, UTO B BOMe, BLDKATOM M3 KYKYUIKMHa JIbHa H ccbarHyMa, 
coepsxuTes oT 2 106 pas Combe KUCMOpOAa, HEM B TOUBeHHO-rpyHTOBOM Bose. 
Bp BHICKa3aHO TIpeANOMO*ReHHe, ITO MOBbINEHHOe COMEp*KAHHE Kucmoposa 
B HOLOOHOM CJly4ae H B BOJe HAMOUBEHHBIX Os0ell CBASAHO HE TOJIBKO c nomoui- 
HeHMeM efo 3a CUeT BOL Aoxel, HO M C BbIeueHMeM KUCMOpOa B Mpowecce 
(potocuutesa Mxos ("*). OTO BAAHO Takxke H IPH COHOCTABJICHHH PasHUIbl MEK 
HOPMA@JIbHEIM COepxKaHveM KHCIOpOsa BeJIMUMHOH, MOJyIeHHOM B OIIbITe. 
Pa6ora B 9TOM HallpaBseHHn Hamu Opila NposommeHa B 1960 r. Onpememenue 
cofepKawUusA KUCHOpOLa SiO NpOBeeHO B BOLE HallOuBCHHbIX 6ro el, C MXaMH 
u 6€3 HUX Ha TOMHOM OCBelleHuM B ycnoBuAX 10-neTHel OMTOMOMIHOM BLIPYOKH, 
a TakKe B TeHM Jleca eJIbHAKa-“epHHYHUKA BaxKHOTO (TaOm. 2). 


Ta6muna 2 
M oie : 
ee ara Thara pop a 6 ee cc tiaes Jara eo 7 A 
(Peay Weer es Pee 
Ha Bpipy6xKe c B mecy c 
MXaMui 26 VI) 12,2) 5,32, } 75,62 MXaMH 26 VI| 9,5 | 3,42 | 8,52 
a BEIpyOKe B mecy 6e3 


6e3 MXOB 26 VI | 12,0 | 4,36 | 6,63 || MxoB 96. Viol 10,2 |, 2.00 [ease 
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PesyIbTaTbl ABHO YKa3bIBalOT Ha MOBBILEHHOe cofepxKanHHe KuCMOpoja B 
BOM HANOUBeHHBIX OMOfell C HAMMYHEM MXOB, IIPHYeM 3aBUCHMOCTb 97a coxpa- 
HAeTCA KaK Ha MIPAMOM OCBEMLeEHHH, TaK M B TeHH, Nom nomorom weca. O Hache 
MKCHHH BOAPI HAMOWBeHHEIX OJOJeI KHCOPOLOM Kak pe3ynbTaTe corocuHtesa 
MXOB POBOPAT H JaHHble CONOCTaBeHHA (aKTHYeCKOTO coyepxKaHHA KUCAO- 
Powa B Halllem Cilyuae C COMepxaHHeM efO B HOPME IIH Tex 2Ke yCJIOBHAX TeMne- 
PaTypbI H aTMocdepHoro AaBseHHA; OCOGEHHO ABHO 3TO JIA BOMB OA NOMOrOM 
jieca, Te OHA TOKO yKasaHHad pasHula npeBpllilaeT AaHHbIe ONBITA JO 4,5 pas. 

Ha cBery cojepxaHve kKuciopoa Gompile, ¥eM B TeHU, UTO YKa3bIBaeT Ha 
yCuNeHHe Mpolecca POTOCHHTeSa «BOJHEIX” MXOB C YBE/IMYCHHEM OCBELLeHHOCTH. 
OpHeHTHpoBOuHO nocTaBeHHbIH ONbIT NO yyeTy BbIZeMAeMoro KHCOpoya el- 
CTBUTEIbHO MOKasai (TaGI. 3), YTO POTOCHHTe3 3aTOMJICHHbIX MXOB MO], NOMOTOM 
Jleca MpOTeKaeT B HECKOJIbKO JIECATKOB pa3 cilaGee, uem Ha cBery. MuTencus- 
HOCTh (OTOCHHTe3a KYKYIIKHHA JIbHa HECKOJIbKO BBIle, yeM y ccbarHyna. 


Ta6nmunua 3 


MureicuBHocth doTocuHTesa 3aTOMeHHbIX pacTeHHit KyKYUIKHHa JIbHa Hu carnyma 
(B MHJIMMMeTpax KUCMOpoga Ha | r cyxoro Beca B 4ac) 


Ilepwoy HaGmoxenua (uacbl) 
O6bexT 

11—13 Aoi 15—18 

fs | 
_ Charny, BEIpyOKa 0,033 ( 0,098 0,088 
KyKyWIKHH JIeH, BbIpyOKa 0,056 0,078 0,138 
CcarHyM H KyKYWUIKMH JIeH B Jlecy OtjembH. ty- | OrqembH. y3bIppKu 0,006 

3bIPbKH Ha [He mpoOupKu 


- Tak¥M 060pa30M, OOHapy Kena elle OHA OCOOeCHHOCTh pacTeHHH KYKYLUIKMHa 
wbHa HM ctbarHyMa Kak 2MpuKAaTOPOB, BbipaKalollaAcA B OOOFallleHHH BOJbI 
_ HaMOUBeHHDIX OOJel KHCJIOPOOM, BbIJeIAIOMIMMCA B Ipowecce coTocHHTesa 
BP@MeHHO 3aTAaIIJIMBaeMbIX MXOB, 4TO MO2K€T HM€Tb BeCbMa BaxKHOe 3HayeHHe 
TIX JICECOBOSOOHOBJICEHHA B YCJIOBHAX H3O0bITOUHO YBJIaxKHEHHbIX H 3a00Na- 
YHBaIOWMXCA BbIPyOOK, OCOOeHHO Ha MepBbIX STaMax 3aCeeHHA Ha HUX [pe- 
BeCHBIX pacTenuit (°,'°), a TakxKe JIA HKHSHECATCMbHOCTH KOPHeli NepeBbeB B 
' [PEBOCTOAX, HCMBbITHIBAIOWIHX BJIMAHHE M3ObITKa Bar B ToyBe. 

Ho 5THM He HCUeplbiBaeTcA 3HayeHHe OOHapy2xeHHOrO Hamu qpakTa. V3- 
B€CTHO, YTO Bpef, HAHOCMMbIM H3ObITKOM Bar B MOUBe, IIPOHCXOJHT He TOKO 
OT HeqocTaTKa KuCIOpoya, HO HM B pesyJIbTaTe HAKOMICHHA YIMeCKHCJOTHI, KaK 
cleqcTBHaA anaspobnosa (1). Ucnomb3ya yruiekucmoTy B Mpolecce PoTocuHTesa, 
MXH B TO 2K€ CaMOe BPeMA CHUMAIOT HM OTPHUATebHOe BAMAHMe M3ObITKa yrvie- 
KUCJOTEI. OTO TeM Coulee PAKHO, YTO BBICUIHE BOMHbIe paCTeHHA C yBeNHMeHHeM 
COMepKaHHA YIVICKHCMOTHI MOBbILAIOT HHTCHCHBHOCTh (poTocuHTesa (%*). 


Ilocrynuso 


WucturyT meca u ecoxHMHH 16-1 1961 


Axayemuyi Hayk CCCP 
| LIMTHPOBAHHASA JIATEPATYPA 


Bomora, ux 
1 VY. C. Menexos, Jlecu. xypu., Ne 1 (1958). 2? B. H. Cyk ates, ; 
oOpa3opaHue, pasBuTue u cBolicrsa, JI., 1926. °B. A. Bypeu coe he as pare 
H. Tl. Maapuescxkaa, Tp. Jlecorexu. akan., Ne 4 (42) (1934). ee a ae 
Tlousopenenne, Ne 5 (1939). > HW. C. Meaexos, II. B. iy ore eee an nd 
Ho-uccnt. Apxanrenbcxoro uuct., 8.9, 1949. °° B. Tr. VeptoscKoy, : OpH. se oo 
WCC. HHCT. meca nu mecoxumun AH CCCP, 1959. 7A. wi Komees, 3a ones 
py0ox M Meppt GopboOn c HuM, H3g. AH CCCP, 1955.8 A. JI. depHeuko sae aie 
ive, Ne 3 (1949). 9H. B. Tiopuu, Kype nousopeqenua, M.— JL., roe es 
matTbespcKu i, COopx. LleuTp. Hay4HO-HCC. MHCT. JIeCH. X03., ch ere is (940) 
pereHuukos, Bor. xypn., Ne 2 (1959). ?P. Kramer, Am. J. Bot., | 3 
13 B. A. Bpuaauaut, Tp. Bor. mcr. AH CCCP, cep. 4, B. 8 (1951). 
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TloKx map br AxaneM@n HaykK cccP 
1961. Tom 138, Ns 6 Se 


PH3HOJOPHA 


A. W. MAPUEHKO u FO. A. NETPOBUY 


0 PA3HOM MPOHHLAEMOCTH CJIM3MCTOH A3bIKA HM CJIKOHHOM 
MKEJESbI JIA HOWA M POCPOPA 


(I] pedcmaeaeno axademuxom JI. C. LImepx 6 II 1961) 


PaqmoaKkTHBHble H3OTOMbI WHpOKO TIpHMeHAIOTCA B OMbITaX MO H3y¥eHHio 
pOHMIAeMOocTH TKaHel. Hepenko 06 M3MeHeHHH IpOHHIlaeMocTH pH TOM 
WM MHOM BO3/elCTBUH CYLAT ONpeseiAA MpOHHKHOBCHHE ofnoro palMousoTona. 
Uame Bcero AA 9TOM Wes MCMOMbSYIOT p22 yan J}. MomxHo MpelmoOxKUTh, 
NTO TAaKHe UCCefOBAHUA AOMKHbI AaBaTb OrpaHuteHHoe mpefcTaBieHHe O 
(IPOHHILaeMOCTH. 

B wacrosuei paOoTe Mbl HCCJefOBa/IM MPpOHHILAaeMOCTb CAM3HCTOH OOOJOUKK 
a3blKa WH OKOJIOYWHOM CJIOHHOM 2Kesesbl, CONOCTABIAA KOHWeHTpanuio P** u 
J! B ctioHe MH KpOBH. 

OnbITEI MOcTAaBHIM Ha WecTH COOaKaX C BbIBeCHHbIM MIpOTOKOM OKOJOYWIHOM 
sKeesbl. Y TpeX H3 HUX Obla BbIBeseHa HapyKy MO/OBUHA A3bikKa 1O MeTOLY 
K. C. A6ymanse (*) B mMoyupuKkanun P. O. @aiitenb6epra, JI. A. CemeHioK, 
A. VW. Mapuenko (?). KUBOTHBIX OMepHpoBall P. O. MaitenbOepr c cOTpyAHH- 
KaMU Ha Kacbepe (PUSHOJIOPHM YeMOBeKAa KM AKMBOTHDIX Ojecckxoro yHuBepcuTerta. 

B Il cep uu OnbITOB co6ak C BbIBECHHbIM A3bIKOM TIOMeILaIH B CTAHOK. 
TonoBy. mpouno @uKcCHpoBaM ToOBOep2xKaTeeM, KOTOPHIM tpenmATCTBOBAaI 
AKTMBHBIM JBHXKCHHAM TOMOBEI. Hw KHIOIO YaCTb ASbIKAa ONYCKAaJIH B cTakaHuHk 
o6beMOM B DO Mi, B KOTOpOM cofepxKasioch 25 MI palHoakTHBHOrO BOJHOrO 
pacrsopa. B TakoM MoJlOxKeHHM BbIBeeHHAaA NONOBHHA A3bIKa HAXOMMIACb 
p TeveHue 1,0 uaca. . 

NaJ#2! pHocuau B Boxy 43 pacuera 1000 umn/muH Ha | r Beca %KHBOTHOLO, 
Na,HP#Os — u3 pacuera 25 000 umn/MuH-T. 

Uccnenopai napOTHAHY10 CJIOHY, a TAK2KE IeJIbHY!0 KPOBb HS KpaeBOH BeHBE | 
yxa. B3aTue p06 MpousBOAMAM NO ONyCKaHUA ASbIKa B CTAKAHYUK C H30TONOM 
M BO BPeMA HaXOKMeHMA ASbIKA B Pa/\MOaKTHBHOM PaCTBOPE. [Ipo6nt Opa 
mHoroKpaTuo: uepes 5; 10; 20; 30; 45; 60 vu 90 MuH. nocule Hauaa KOHTAKTAa ASbI- 
Ka c pacrBopom. B Tesenue 1,5 4aca ASHIK M3 YKMAKOCTH He H3BJIeKaJIH. 

Merosuka MoJy4eHuA CJHOHbI, KPOBH M MOACueTa payMoaKTHBHOCTH ONNCAHA 
panee (°). 

Jina KouMuecTBeHHOrO M comocTaBuMoTo oMpeseeHHA MpOHHKHOBCHUA 
«MeTKW) Yepe3 CIM3MCTYIO ASLIKA BbIMMCAAIH TpOWeHT BKAIOYeHHA — TMOKA= 
3aTelb, OTPaxKaloulMit MpOWeHTHOe OTHOWICHHe AKTHBHOCTH KPOBH HM CJIIOHDI 
(8 uMnypcax B MHHYTY Ha rpaMM) K KomMueCcTBy Ms0TOMAa (B HMMyIbCax B 
MHHYTYy), Mpuxossuemyca Ha | r oOulero Beca Teva. 

Bcero 6piio mocraseno 15 onzitos. U3 nux 8c P® u Tc J. 

Bo Il cepuu onbiros y Tpex CoOak C MHTAKTHBIM ASbIKOM HCCJCAOBasH 
flepexOJ,| BHYTPHBCHHO BBeeHHOrO NaJ#*! wu Na,HP?*O, wepes OKOJIOYLIHbIC 
CMoHHLIe awKesesEt. U30Ton MHbeLMpOBaIM B BeHy 3aqHelt KoHeaHOcTH. KpoBb 
U3 yXa H CJMOMY Ip 9TOM Spawn jo u yepes 5; 10; 20; 30; 45, 60 u 90 MHH. nocsae 
uupekunu. Tak Ke BLHCIAIM ponent BKOUeHUA. Jlo3a usoTONos Bo II cepun 
onbiToB Opa B 10 — 50 pa3 menbme, uem B I cepuu. 

Beero Bo II cepuu 6nito 12 onpitos (6 c P? nu 6 c JM). 
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ae 


sas I uw II cepuax Bpegenne ogfnoro u Toro xe H30TONA Ha Kako co6aKke 
I BTOPAJIOCb (B HeKOTOpEIX CJlyaanx no 4 pas). Ovens cxomHHe aHHBIe m0 


KaxKIOMY BHLy SKCHEPHMEHTOB MO3BOJIAIOT OFPpaHHYHTLCA JeMOHCTpalnel He- 
CKOJIBKMX THMMUHBIX HaOwOeHHH. 


B nofapisioujlem OoubIIMHCTBe Cmy4¥aeB M30TONA B KOHTpOJIbHOH mpobe 


Ta6Oanua 1 


Bxmouenne paquolioga u paguodoctbopa B cmony OKONOYMHOM Kenesbl nocse 
KOHTAKTa BbIBEJEHHOH MOOBMHI A3bIKa c P* y J191 (B mpomenrax) 


J\nutTesbHOCTb KOHTAKTAa A3bIKa C PACTBOPOM (B MHH.) 


Payuouso- No Kauuka 
Ton onbita co6aKku 
5 10 20 30 | 45 | 60 | 90 
BkmwueHve BCAWHY OKONOYWHOH Kene3H 
Ji81 12. |Txxex 9,8°| 22,2 | 43,7 | 80,4 |144,3[459,4 | 234 ,4 
13  |Bo6uxK AS A) — ca Aso — |412,0)} 46,7 
15 |)Kyx 0 0 0,4 Zr dihiehde os |meteg Ou) O24 ee 
ps2 3 |DbKex 0) 0) 0 0) 0) 0) 0) 
: 6 |Bo6ux 0,08} 0,06) O 0) 0,15) 0,19) 0,16 
7 Kyk 0 0 0 0 0 0) 0 
BkmiwueHue B BCHOSHYW KPOBBb 
Jist 42 |xKek 2a 3,0 Dini 8,3 |.49,3 | 15,6 | 42,2 
13. |Bo6ux 0,4 0,4 Ay Ait A) 3d Dat ae the 3) 
14. |)Kyx 259 5,0 8,9 4,8 14 We Se 
B34 4 JKek 0,04} 0,4 0,4 On 0,6 Ori Neal, 
6 |Bo6ux 0,1 | 0,07] 0,06] 0,06] 0,05 | 0,05 | 0,06 
8 )KyK 0,02| 0,02] 0,02] 0,01] 0,02 | 0,01 | 0,02 


TlipumMewaur ue. 
He ompefenAsH. 


IlpouepK O3HavaeT, UTO TO TEXHHYECCKHM NPHUWHAM AKTHBHOCTB 
jlo onbiTa He Obiio. Ec Ke OTMe4aHCh CJleAbl paMOaKTHBHOCTH, UX BbIMMTAIM 
M3 OMbITHIX JAHHBIX. 

Ta6n. 1 orgermuBo noKa3biBaeT, uTO J! BecbMa aKTHBHO CeKpeTupyeTcaA 
CJIOHHBIMM *Kesle3aMH BO Bpemx 1,0-4acOBOrO KOHTAKTa A3ZbIKa C palMOHOsOM. 
MaxkcuMmaJibHoe BbIeeHve OTMeUaeTCA K KOHILY OMbita, dane Ha 90 mun. 

Baecte c Tem Ta61. 1 ReMOHCTpHpyeT upesBEUaHHO CaO0e MpOHHKHOBeHHe 
P?2 B cqIOHY MIM Jake MosHoe eo OTCYTCTBHE, MOCJIe TOTO Kak ASbIK HAaXOMMJICA 

2 
B pacTBope, cofep2Kaulem P*?. ; , 

Takoe pe3Koe pa3iMune B moBefenun P* u J**! Morvio ObiTb BbIsBaHO He 
TOJIbKO Pa3HOH MPOHHIAeMOCTbIO CM3HCTOH A3bIKa JIA STAX UZOTOTIOB, HO U 
pasHo OapbepHO HM KOHILEHTPaLMOHHOM CMOCOOHOCTHIO CIOHHOK xKeVIe3bI TIO 
OTHOUMIeHHIO K Holy u cdocdopy, MepemiequIMM B KPOBb. : 

Cneqyroulad rpynna onmbiToB MOLTBepua sTO NpesmodoweHne. Ci0HHOU 
CeKpeT B HECKOJIbKO pas Gequee KpoBu papMocpocipopoM HM BO MHOrO paz Ooraue 
paguotogom (Ta61. 2). CieqoBaTeIbHO, CJIOHHEIC 2KeNe3bl B AECATKU Pas Goulee 

1 32 
npoHunaemel Aa J'**, vem aan P™. 

Takum 06pa30M, TOJIbKO onpeseseHve M30TONOB B KPOBH MOTO yOesMTesbHO 
OTMETHTb, 34BHCHT JIM pasvIM4HOe BHIBeeHMe Hoa u ociopa COHHDIMA xKe- 
me3amu (Ip COMPpHKOCHOBeHHH A3bIKa C palvOuHAMKaTOpaMM) TOJIbKO OT pa3- 
JMYHOM MpOHHMAeMOCTH CJIOHHOM %Kese3bl WI 2Ke M OT PaSHOH MpOHMILaeMocTH 
CJIM3UCTON. 

Onpegenenve BKOUeHUA Hoga Hu ocopa B KpOBb NOKa3as10, 4TO TIPOHH- 
WaemMocTh CH3HCTOM A3bIKa, HECOMHeHHO, HeOsMHakoBa Ja P™ u J (cM. 
ta6n. 1). Won B ecATKM M COTHM pas AKTHBHEe MEPeXOAMT Yepes C/MSHCTYIO 
OOoNOUKY ASbIKa, vem pasuococdop. j 

CnemopatenbHo, CH3MCTad A3bIKa, TaK Ke KaK CJIOHHbIC WHEEL, JETKO 
TIpOHMIaema JIA paqMooa H CJY?KUT 6apbepom WA panuocochop a. 

B 3axmouenve HeOoOXOJHMO OTMeTHTb, 4TO WIA BCeCTOPOHHeErO H3y4eHHA 
MPOHMWaemMocTH KeTOK HW TKaHeH HEOOXOLHMO HCCJeELOBaTb OOVIbLIOe KOJIN- 
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BxsouenHe pafnolioga u payvodocpopa B BeHOSHYy!O KPOBb H clioHy coOak nocwe 
BHYTPHBeCHHOM HHbeKIMH HSOTONOB (B mpoweHtTax) 


ee 


Bpema nocje HHbEKWHH H30TONA (B MHH.) 


Pamuouso0-|* Ne Kauuka Mecto 
Ton OnbiTa co6aKku BKIIOUeEHHA 


30 


ee 436 | Tonkan K poBb 333 | 444] 472 | 389) 417) 200) 222 
Carona 1556 | 1667 | 1734 | 2222 | 1569 | 1444 | 2500 

288 | JIuceHoK K poBb 498°| 346°| (297 | 252°|1-267 yo 2310) ie 

Camoua 1447 | 1620 | 1993 | 2480 | 2104 | 2595 | 1189 


233 | Ppokuk KpoBb 249 | 289 164 194 | 184 184 149 
Carona 3990 | 3800 | 3300 | 4050 | 8155 | 6080 | 4740 

ps2 307 | Tlonmkay K popb 164 |° 150 108 87 74 74 73 
Carona 4 15 18 16 24 24 26 

305 | JIuceHok KpoBb 188 174 410 99 90 80 82 
Cmr0Ha 9 15 25 28 i) 36 26 

441 | Ppoxuk Kposb 201 169 133 102 87 82 79 
Cymouna 8 16 Dt 25 33 28 38 


YeCTBO pasHOOOpasHbIX HOHOB M COCAMHEHHM, TaK Kak pa3Hble BellleCTBa MOryT 
3HAUMTeIbHO OTHYATDCA M0 OCOOeHHOCTAM MIpOHHKHOBeHHA. B OTHOUIEHHH 
remaTo-3HUepaiMuecKoro Oapbepa 92T0 Onimo yOenvTebHO NOKa3aHO 
JI. C. Iltepx (*) u gp. (5, °). Pasmmunad NpOHMWaemocTbh KeTOK JIA PaSHbIX 
aAHHOHOB, KaTHOHOB H He3JIEKTPOJIMTOB ACHO MpescTaBleHa B MOHOrpadusAx 
A. C. Tpommua (’), Fuse (8), Kpor x enka (°). 

CJHOHHBI€ 2KeJIe3bI B 9TOM OTHOLICHHH MeHbIIe H3y4eHbI. O IpOHHILaeMocTH 
CIM3HCTOH A3bIKa JIA H3O0TONOB HET yKa3aHHi B JIMTepaType. 

Jlanuple, MOJIyYeHHbie HAMH Ha CJIH3HCTOH ASbIKa H Ha CJIOHHOM 2Kesese, 
rOBOpAT O TOM, 4TO IPH H3Y4CHHH NPOHHWAeMOCTH TKaHeH HeIb3A OFpaHH4H- 
BaTbCA OMpeeMCHHEM MPOHHKHOBeHHA TOJbKO OMHOTO HHAMKaTopa, Tak Kak 
B 3TOM CuJIy4ae MOMKHO MOJYYHTb OAHOCTOPOHHee H, CJIEMOBATeNbHO, HE MA 
BCe€X YCJIOBH MpaBHJIbHOe OCBeLLeHHe HCCesyeMOro ABJIEHHA. 


YkKpaHHCKHA Hay4HO-HCCesOBaTeIbCKHH Tloctynus10 
HHCTHTYT CTOMATOJIOrHH 6 II 1961 
r. Oyecca 


WUTHPOBAHHAA JIATEPATYPA 
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72 SARIS as maT >= 


Aornagqn Anxanemun HayK CCCP 
1961. Tom 138, Ne 6 


PH3HOJIOLH 1 


B. M. XAIOTHH 


MHTEHCHBHOCTb CY)KEHHS COCYJIOB PA3SJIAUHbIX OPFAHOB 
IPH MAKCHMAJIbBHOM BO3BY)KXEHUH BA3SOKOHCTPHK TOPHbIX 
BOJIOKOH 


(ITpedcmaeaeno axademukom B. H. Yepxuzoecxum 31 I 1961) 


BeNHuMHbl NpesesbHOl MHTeHCMBHOCTH cyxKeHuA COCYAOB OTJEIbHLIX Op- 
PaHOB NOM BAMAHHEM MAKCHMaJIbHOFO MOTOKa HEpBHBIX HMIYJIBCOB WaioT mpeg- 
CTABJICHHE O CPaBHUTEIbHOM CTeEMeHH HEPBHOFO KOHTPOJIA COCYJOB STHX OpraHoB. 
Pa3ipaxkai Ba3OKOHCTpHKTOpHEIe BOJOKHA, Ilenanyep (?) ycraHopul, 4To co- 
MPOTHBJCHHE COCYAOB MILI, TOeHH y KouIeK BOspactaeT B 10 — 12 pas, co- 
CyHOB MOUKH BS — 10 pa3, a KOoKHBIX COCYOB JUCTaNbHOrO OTJe1a KOHeUHOCTH 


8B 100 pas. Heckonbko nnpie nudbppl B OMbITax Ha CobaKax nowyun Tpun c 


corp. (?)(nouxa 10 pas, ToHKHii KuWIeYHNK HM KOxKa KOHedHOCTH 5 pas, cevie- 
3eHKa 2,3 pa3a, NOpTabHbIe COCybI NeveHH H MbILIEI roseHu 2,2 pasa, apTe-. © 
PHaJbHbIe Cocyb meyenu 1,85 pas, mosr 0, cepalle — ymMeHbuleHue conpo- 
THBJICHHA Ha 15%). 

YcTaHOBJIeHHe NPeAeAbHbIX BEMYHH Ba3OKOHCTPHKUMHM HeOOXO,uMO Jauee- 
AJA KOJIMYECTBEHHOFO aHaIM3a y4aCTHA COCYJOB OTJeJbHbIX OplaHOB B Ba- 


“SOMOTOPHBIX pedhieKkcax. SHaA 9TH BeJIHUMHbI, MOXKHO OMpemeuTb, Kakaa 


4aCTb NOTEHWMAIbHOH CMOCOOHOCTH COCyOB KaxKJoro opraHa K CyKeHHIO uC- 


NOJIb3yeTcH TIpW HX pedJeKTOPHOH peryJAWHH. 
IIpuuHuun u3smepeunua. [pu cra6unusanuu mpwToKa KpoBu kK 


OpraHy, ocTuraemoH mepdy3HeH HaCOCOM MOCTOAHHOH MpOH3BOLHTeIbHOCTH 


-(, 4), compotusaenne cocyfos (R) B OTCYTCTBHe HApOUHTO BLISBAHHbIX HEPBHbIX 


CHTHAJIOB (COCTOAHHE «MOKOS») COCTaBJIAeT 


R=—, 
re P — nepdy3vonHoe JaBsenue B COcyyax OpraHa, paBHOe cpesHeMy apTepu- 
aJIbHOMY JaBJICEHHIO 2KMBOTHOTO, H Q — pacxoy KpoBu. Korga noToK HepBHBIXx 
MMIYJIbCOB JOCTHTaeT MAKCHMAJIbHOM YACTOTHI, CONMPOTHBJeHHe COCYyOB BO3- 
pactaeT Jo Benuuuupl Ri, YTO Mpv PUKCHPOBaHHOM paCxose KpOBH Q MOBBbICHT 
nepySHOHHOe JaBseHve oO BeHMUMHEI P1: 

R, = =. . 

Takum o6pa3oM, mpeje/IbHad KpaTHOCTb yBeJIMYeCHHA CONpPOTHBJeHHA CO- 
‘CyAOB Mp cTaGuM3HpOBaHHOM pacxosle KPOBH MOxeT ObITh BbIpaxKena kak 
OTHOMeHHE BEJIMUMHEI Nepdy3HOHHOrO JaBJIeHKA, WOCTHPaeMol pH MaKCHMAaJIb- 
HOM IIOTOKe HepBHBIX MMINYJIbCOB, K HCXOAHOH BeM4MHeE MepPysHOHHOrO jaB- 
JIQHHA: 

Ril Pye 
| Rupr re 

MetTogu ka. OnbiTbl MpOBOAMHCh Ha HapKOTH3HPOBaHHbIX YypeTAaHOM. 
(0,3 r/kr) u xmopamosou (0,05 r/Kr) Kourkax. PerucTpHpoBaslocb AaBseHHe B 


Hvlesvepow apTepuu, mHeimorpamMa u Tepdy3HOHHOe AaBJIeHHe B COCyax 3a/Hen, 
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KOHeYHOCTH, HOUKH WH TOHKOTO KHmedHuka (I cepHA OnbITOB), mepedHeH KO- 
HeUHOCTH, MeveHH (a. hepatica) # o6acTH KOK Ha 6prolwiHOK CTeHKe, cHao- 
KaeMOl KPOBbIO 13 3a1HeH noqupeBHOK apTepHu (Il cepua), celeseHKH, ASbIKA 
u Toactroro Kuuednuka (III cepun). Meroauka neppy3Hu opraHoB ONHucaHa 
pauee (°). 


Puc, 1. Cyxenne cocyfoB H rumepTeH3HBHad | peakuna apTepHabHoro aBeHHA MPH 

OCTpoH aHeMH3aLMH PoOBHOrO MO3Ia. Cpepxy BHH3: Mepy3HOHHoe 2aB/eHHe B HMKHeEH MOL- 

gpeBHOH, meyeHOuHO H MieyesoH apTepHAX, apTepHasIbHOe JaBeHHe, THeHMOrpaMMa, OTMCTKH 

posielicTBuit H BpemMeHH. OnyckaHHe OTMeTUHKa — MOMCHT 3axKaTHA COHHbIX apTepHi, cCTpesi- 
Ka — Hajlpe3 COHHbIX apTepHii H Hadao HCKyCCTBeHHOrO TbIXaHHA 


MaxcumasibHoe Bos6yxeHHe cocyocyKUBalouleH CHCTEMbI BBISbIBAOCH | 
ocTpoli aHemMusalnel TOMOBHOTO mo3ra. B oTmusne OT 3/IeKTpuyecKoro pas- | 
IpakeHud nepudpepu4ecKUx MIpOBOJHUKOB CHMMaTHYeCKOM CHCTeMbI WJM Kay- | 
jambHOro KOHWa TepepesaHHoro CNMHHOTO mMosra W30paHHad MeTO/HKa He | 
TpeSyeT MpesBapHTeAbHOH Mepepesku COOTBETCTBYIOULHX HePBHbIX MpOBOAHMKOB © 
M T1O3BONAeT U3OExKAT OOWMPHOH NpenapOBKH. Sro npexynpexklaeT U3MeCHeCHHA 
HCXOLMHOH BeMUMEbI COMPOTHBCHHA COCYAOB HW COOTHONICHM A OCHOBHOFO H Ba- 
3OMOTOPHOFO KOMIIOHEHTOB COMpOTHBJICHHA (*). Tlepepa3Ka LLMTOBHAHO-Wel - 
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_ -HBIX, peOepHo-meitHpl 


X, MOSBOHOYHBIX H BHYTPCHHHX apTepHit MouOUHON xKe- 
Jle3bl, HEOOXOAUMAA NIA NOMHOM anemusalHn TOMOBHOrO Mosra y kouleK (°), 
MPOM3BOANMACh Oe3 BCKPbITHA rpymtHol KneTKH. Tlocne mepepesku Omyxa- 
fOUMX HM aOPTANbHEIX HePBOB Ha wee (quA ycTpaHeHu KOMNeHCaTOpHBIX 
peekcop c AyrM aopTs u cepata) Ha o6e coHHBIe apTepHu B HWKHeH 
TpeTH Wew HakabiBaluch 3axKuMb. MaKkcumambyo ObIcTpoe pasBuTue aHe- 
MMM OOecCHe4dUBaOCh Hape3oM COHHBIX apTepHi KpaHvabHee 3axuMOoB *. 
DKMBOTHEIE HeMeJIeHHO TepeBousmucE Ha HCKYCCTBEHHOe AbIXaHHe, 4TO mpe- 
Aympexlaio pasBuTHe accuKcun. 

Pesy abT aT Ht. Octpas anemusanua romosuoro mosra BbISbIBaCT MTHOBEH- 
HOE CYKeHHe COCYOB BCeX HCCeAOBaHHBIX opraHosB. Y HEKOTOPBIX KMBOTHBIX 
yepe3 10 — 15 cex. npoucxogut KPaTKOBPeMeHHOe paciINpeHve cocyos, 
CMCHIONCeCA JAIbHEHINMM UX Cy2xKeHHem (puc. 1). B cpequem CyxKeHHe cocy- 
AOB KOCTHTaeT MAKCHMAJIBHOH CTeneHH B TeueHHe 2 MHH. 

Cpequue Berwunnbt mpupocta CONPOTHBJIEHHA COCYAOB JeBATH orpaHOB 
B MOMCHT HX MAKCHM@JIbHOPO Cy2KeHHA MpUBeeHHI B Tab. 1. 


Ta6auuwa 1 


YpeawyeHue comporuBienus cocygzoB nu roBbWeHue aplepuadbHOoro faBnenna 
pM OcTpoH aHeMH3auMM ToNOBHOrO Mosra (B npouentax K HCXOQHOMY ypOBHiO) 


M | +m n 
_ | 

YeeMueHHe COMpOTHBJIeHHA cocyyz0B 
SafHAA KOHEUHOCTD 262 10,6 10 
Tlouxa 260 ie sil 41 
ToHKuH KuMIeuHHK 226 8,3 al 
Tonctei KumeywnuK 249 10.5 8 
Ceneseuka 247 14,4 3) 
Kowa 6prominof crenki 216 OED 9 
Ilepequaa KOHeyHOCTS BAA 10,4 fet 
Ileuenb (a. hepatica) 196 10) 44 
Sspik 174 9,4 10 
IloppiueHve apTepHambuoro JaBaenus 203 5,0 30 


MoxwkHo JIM paccmaTpuBaTb Cy2KeHHe CocyjoB MpH aHemu3alluH romOBHOTO 
mosra Kak CJI€ICTBHE YBeMYeCHHA TOMbKO Ba3OMOTOPHOFO KOMMOHeHTa Cco- 
MpOTHBIeCHHA M ABACTCA MH 9TO yBeMYeHHe MpeebHO BO3MOXKHEIM? Jleii- 
CTBUTEIbHO, pH aHeMH3allMM TOOBHOTO MOsra B IpHHIUMMe MOET MpoHcxo- 
AMTb BOsOyKMeHHe COCYAOPACUIMpAIOWMX BOJOKOH MU, HECOMHEHHO, MpoucxomUT 
pesKoe yBeIM4YeHHe CeKpelMH KaTeXOJ@MMHOBLIX TOPMOHOB HasmouedHHKOB. 
Kak NOKa3aIM CielMabHbIe OMbITHI, 9TH PaKTOPbI He CKA3bIBaIOTCA Ha Tosy- 
YeCHHBIX pe3yJIbTaTax. : 

B cemMM OmbiTax W3MepAJICA IpHpocT CONpoTHBsJeHMA CocyqOB 3a,He KO- 
HeE4HOCTH IPH MaKCHMAaJIbHOM BO3O0y2KIeHHM HX Ba3OKOHCTPHKTOPHbIX BOJIOKOH. 
C 9sTo werbio mepudepuyeckuii KONeLL MepepesaHHorO nNOACHHUHOrO CuMMaTH- 
4eCKOPO CTBOJIa pasitpaxasica Mexky ero 4-M uM 5-M y31aMH IIpAMOYTOJbHBIMA 
QNEKTPHYeECKMMU MMIYJIbCaMM JWIMTeJIbHOCTHIO 8 MCeK. 4 HanpsAxKeHHeM 6 — 8B. 
MakcuMaJibHoe Cy2KeHHe COCYAOB BO3HUKAaJIO Ip YacToTe UMM YJIbCOB 10 —15 ru. 
B cpeqHeM COMpoTHBJeHHe COCYOB MOBBICHJIOCb MpM YKa3aHHOM YacToTe CTH- 
MysI0B Ha 260 + 29,4%, T. e. Ha TaKy1o Ke BesIMUMHY, KaK MB OMbITax C aHe- 
MU3allHeH TOJOBHOrO Mosra. boubuiad BeM4YHHA CpeHeli OuIHOKH B OlIbITax 
C SJIEKTPHYeCKHM pa3flpaxKeHHeM CBA3aHa CO 3HAYHTEbHOM HM3MCHUHBOCTbIO 
HCXOMHOTO YpOBHA CONPOTHBeCHHA COcCyOB mocjle CHMMaTSKTOMHN. 

B Tpex 43 STHX ONBbITOB, KpOMe TOMO, HCCIeoBasIOCch 3HayeHHe yBerMdeHHst 
ceKpellMH KaTeXOJIAMHHOBbIX TOPMOHOB HaMOvedHHKOB. YBeuMYeHHe CeKpelluH 


* B Tevenve nepvosa aHemu3allHi, MpoxoKaBuieroca B cpeqHeM OKOJO 5 MHH. (20 napanu- 
4a J[bIXaHHA), 2KHBOTHBIe TepsH H3 Hagpesos oT | no 20 Ma KpoBH. 
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BbIZbIBAaIOCb MAKCHM@JIbHBIM pa3fparKeHHeM mepudbepuyeckoro KOHIa Tepepe- 
3aHHOro sleBoro UpeBHOrO HepBa. B cpeyHemM COMpoTHBsIeHHe COCYOB JHCHMMa- 
TH3HPOBaHHO KOHEYHOCTH BO3pOCJO TIpH 9TOM Ha 157 + 8,7%. Onako 9TOT 
tbakTOp He yBeuMUNBaeT COmpoTHBsieHHe COCyJOB KOHeuHOCTH, Kora OHH Ha- 
XOMATCA B COCTOAHHH MAKCHMaJIbHOrO Cy2KeHUA, BbISBAHHOrO pasfAparKeHHeM 
KOHCTPHKTOPHBIX BOJIOKOH. PasypaxkeHue NOACHHYHOTO CTBOMA B STUX Tpex 
onbitaX YBeJIMYHBalO COMpOTHBeHHe COCYAOB KOHeCYHOCTH B CpeHeM Ha 
979 +9,1%. Tipu OJHOBpeMeHHOM CTHMYJALMM KOHCTPHKTOPHBIX BOJIOKOH H 
upeBHOrO HepBa COMPOTHBJIEHHE MOBbICHJIOCb Ha 982 + 10,2%. CreqoBaTeIbHO, 
cekpellHA MeyJJAPHBIX TOPMOHOB HaMouedHuKa He MOTeHIHpyeT MaKCHMAaJIb- 
Hoe HeliporeHHoe cyxXeHHe COCyJOB. K anaJlorHuHOMy BBbIBOLy MpHUlev Ife- 
nangep (’). 

ru HaOJIOeHUA MOSBOAIOT S3aKJIOUHTD, YTO IIPHBeJeHHEIe B Taba. 1 mud- 
pbl MOcTaTOUHO HaerxKHO OTPaxKaloT MHTCHCHBHOCTb M@KCHMaJIbHOrO CYy?KeHHA 
cocyOB MO, BJIMAHHeM HepBHbIXx MMIIyJIbCOB H, TaKHM OOpasoM, ONpeMe/AI0T 
MaKCHMaJIbHy1O PpaHHly BasOMOTOpHOrO KOMMOHCHTAa COMPpOTHBJIeHHA COCY JOB. 
OTJeJIbHbIX OPTaHoB. 

PasMYHA B BeEMYHHE STOH TpanHllbl WIA COCYAOB paSHbIX OpraHOB B Hallux 
OMbITAaX OKa3aJIMCb He CTOJIb pe3KHMH, KaK B OIBbITAX Llenanyepa (1) u [puna (’). 

IIpexye Bcero, COMOCTaBJIeHHE peakiMit, BbISBaHHBIX pasparxkeHieM OJHOrFO: 
ypeBHOrO HepBa (B OTHOWeHHH COCyAOB OpraHOB 6prolwiHoOH MOVIOCTH) C peaK- 
IMAM COCYAOB KOXKH M MBILUI, MpH pastparxkeHHH TOACHHYHOFO CHMMATHYeCKOTO: 
crBowla, Kak 3TO JetaeT pH, paBHOCHJIbHO OTOXKMECTBIICHHIO YaCTH peaKItHH 
c nomHoli peakune. PacxomyeHHne, OfHAKO, HE HCYepIbIBaeTCA STHM OYCBHAHBIM 
Heopa3syMeHHeM. 

B skcnepHMentax [puna u Ledangepa IpHpoct COMPOTHBJIeHHA pacC¥HTbI- 
Rajicd MO H3MeHeHHIO KpOBOTOKa MIpH NOCTOAHHOM apTepHaJIbHOM JaBJIeHHH- 
CoKkpalieHve rilaqKHX MBI cocy20B MPH yBeIMYeHHH YaCTOTbI HEPBHbIX HM- 
IYIbCOB BbISbIBAeT YMCHbIICHHEe cyMMapHoro payMyca COCcyOB, B cpyHKWHu 
KOTOpOro H H3MeHAeETCA KPOBOTOK. Kak moKa3amq TeOpeTHYeCKHH aHaJlH3, Pe- 
3YJIbTaTbl KOTOpPOrO OyAyT ONyOMKOBaHbI B ApyroM COOOLIeEHHH, COKpalite- 
HHe COCYAOB B YCJOBHAX MOCTOAHHOTO AaBJeHHA mpoTeKaeT B pexHMe, OvIH3- 
KOM K H30TOHHYeCKOMy. SHAaYHTeIbHOe YKOpOYeHHe TlaKUx MDI, MIpHBO- 
JUT TlOyTOMY K OTHOCHT@JIbHO BbICOKHMM PaCueTHBIM uudpaM Wpupocta COrmpo- 
THBJIGCHHA COCYOB. 

[ipuMeHeHHad B HallMx OlbiTax perucTpalluA nepdy3HoHHOrO laBJleHuA 
pH CTaOWJIM3HpOBaHHOM KPOBOTOKE o6ecrieuuBaeT perHcTpallHio COINPpOTHB- 
jleHHA COCYJOB B YCMOBHAX, MpHOMMAAIOUIMXCA K H3OMeTpHYeCKOMy COKpa- 
lleHHIO, a TeM CaMbIM HemlocpeCTBeHHbIM yueT MepBHYHOH peakUHH rsay- 
KHX MBI, COcyOB — HX AKTHBHOFO HallpAxKeHHA, BospacTaiouleroe B (pyH- 
KIMM UaCTOTbI HePBHbIX UMIIYJIbCOB. IIpupoct mepdy3HoHHOrO = AaBuJle~ 
HUA oOlpeyeisetca CHJIOn, HeOOXOMMMOM JIA KOMMeHCalHH aKTHBHOTO 
HallpsxKeHUA COKpalllaloulHXCA Pay\KMX MBI (7), u, B OTAM4He OT Kpo- 
BOTOKa, JOJDKeH B MeHbIlei CTeMeHH 3aBHCeTb OT CTPyKTyPHBIX oco6eHHoOcTeHt 
Pe3HCTHBHBIX COCYOB OT@JIbHbIX OPraHOB. B cBxa3H C 3THM JlaHHble, NOWyYeH- 
HbIe B HAIIMX OMbITax, OONee TOUHO OTPaxKaloT Pa3sMYMA B CTENCHH KOHTPOIA 
CocyJOB OTJ€IbHbIX OPraHOB Cy?KHBaIOWIMMH HX BOJOKHAMH. 


VUuncruryT HOpMasbHon maTomuoruveckoh u3sHouOrnn Tocrynuso 
Axaylemun MexqumuHcKMx Hayk CCCP 24 1 1961 
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ITAPA3HTOJIOTHA 


7. M. WITEAHBEPLE 


X03 ANHO-MAPASHTAPHBIE OTHOLJEHHA Y IHTOMOPALOB 


BO3MO)KHOCTH PA3BUTHS JIMMHHOK HEKOTOPbIX NAPA3SHTHYUECKHX 
NEPEMOHYATOKPbIJIbIX B HOBbIX JJIA HHX XO3SEBAX 


(ITpedcmasaeno axademuxom E. H. Iaeaoecxum 13 I] 1961 ) 


QKCIEPHMeHTaIbHOe 3y4eHHe TOHKHX B3aNMOCBa3eli, ycTaHaBAHBatO- 
UIMXCH MexKy HaCCKOMbIMH-XO3HeBaMH HM NapasHTMpyIolluMH Ha HUX 9HTO- 
_MOdaraMH, TOJIbKO ele HaunHaetca. Mexxay Tem ja TeopeTu4¥ecKoro O60cHO- 
BaHUA BOSMOXKHOCTeH MHTPOLYKUMM MapasHTOB B HOBbIe WIA HHX paliOHEI B 
 WeNAX MCMOMb3OBAHHA UX B OHONOrMYeCKO Gopb6e HeOOXOAMMO 3HaTb Te du- 
3HOJIOPMYECKME B3AMMOOTHOUICHHA, KOTOPbIe PeryJIMPy1OT CONMPAXKeHHOCTS IHK- 
JOB HACCKOMEIX HW UX NapasuTos (',*) H MpHUHHI, OMpeemA1ONLHe HX BO3MOX*KHOCTH 
3apaxKeHHA WU PasBHTHA Tapa3HTOB B HOBBIX JIA HUX XO3HeBAaX. 

TlonbirKv SKcMepHMeHTaJIbHCrO 3apaxKeHUA SHONAapasHTaMH HOBbIX XO34eB 
OrpanH4HBasIuCh NepecaltKkaMu AIL MepenonuaToKpbiibix (7°); mepecaqKu 
JMYMHOK ObIWIH MpeANPHHATHI MMIb KaK HeOONbIOM COMYTCTBYIOWHA OBIT B 
mpesetax O1M3KHX BULOB xo3ses (’). IIpu BBeseHuH AMI B POACTBeHHBIC BULB 
XO3A€B MMeJI MeCTO YACTHUHBIH BbIXO, SMOPHOHOB HM pa3BHTHe JHYMHOUHBIX 
cTaqum (7); BO Bcex APyrHx cily4yaadx ocesaollue Ha XOPHOH Alita KeTKH re- 
MOJIMMbI PaSBHBaJIHCb B COCIMHHTCMbHOTKaHHYy10 KalicyJly, 4TO Jeao He- 
BOSMOXKHBIM OTPO*KTeHHe JIHMYHHOK HJM MpHBOAMNO K TH6eNH 3apombuNa ene 
Ha PaHHUX SMOpHOHAaMbHbIX cTaquax ua (4, 5), faxe npH MCHOmb30BaHHH pas- 
JIMUHBIX CPpeACTB, HallpaBJIeHHbIX Ha OopbOy c HHKancyaupoBaHHem (°, §). 

Bla NpewmpHHATa B CBA3H C STHM NOMbITKA MpeOMOJieTb 3allHTHY1IO peak- 
UMIO OpraHH3Ma xO3AHHAa MepecayKaMu Mapa3sHTOB He Ha AHIMeCBOH, a Ha JIMUH- 
HOWHOH CTaqHH. ONbITHI WOKAa3aJIU, YTO XOTA H3 KJIETOK TeMOJIHMObI UW HAadHHAeT 
CPOPMHMPOBHIBATLCA COCIHHUTEIbHOTKaHHaA Kalicywla, AKTHBHOCTb JIMYHHKH, 
CBA3aHHaA Mpexme Bcero c ee MHTAHHeEM, 3aTPyAHAeT OOPas0BaHHe KalcyJbI 
HM MO3BOceT Mapa3suTy MpeoOomeTh 3alllMTHY!O PeaKUHIO HOBOTO XO3HHHa H 
Pa3BHBaTbCA B COBEPINCHHO 4yKIIX JIA HeETO YCJIOBHAX. 

OcHOBHbIM OObeKTOM HCCeEIOBaHHA ObIIM H30paHbl JIMYMHKM Hae3{HHKOB- 
MXHEBMOHH u3 poja Angitia, napasuTupyrouime B ryceHulax KallyCTHOH MOJIM 
(Plutella maculipennis Curt.). Hau6onee o6nmen Angitia fenestralis Hlgr., 
NOpaxKarowlwii BO BTOPOM MOOBMHe JeTa BO MHOrMXx palioHax CCCP He MenHee 
yem 95% ryceHHIL KamycTHOw Mos. PelumveHTOM BO BCeX CJyuadx CYKUIM 
TyYCeHHIbI OoubuIOH muemuHOH orHeBKu Galleria mellonella L.,— Buga kak 
B CHCTeMaTHuecKoM (Jpyroe cemelicTBO), TaK M B 9KOJIOFHYeCCKOM OTHOIIeHHH 
BeCbMa JameKoro oT KamycTHoli mou. Angitia fenestralis, no muTepaTypHbIM 
JauHBIM, CulelyeT pacCMaTPHBaTb KaK MOBOJIbHO y3KOrO Osurodara, 

Tpaucnantaiua muuunok A. fenesralis us Plutella maculipennis B ry- 
| cenmn Galleria mellonella L. (ra6a. 1) noxa3aua, uTo Ooslee 4eM B 50% csy- 
| 4aeB MpOWCXOAMNO TatbHelee HX Pa3BUTHe B HOBbIX YCJIOBHAX. : 
HeyyaBuiveca OnbITE, HMeBUIMe MeCTO TlaBHbIM OOpas0M B MepBbI MeCAIL 
| paOoTsl, LOuKHbI ObITb OTHECeHbI B OCHOBHOM 3a oh TlepBOHaYaIbHO He]O- 

 cTaTOuHO paspa6oTaHHOll TexHUKU MepecaoK; Oosee 70% UX CBASAHBI CO Bee 
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HOCTHIO B NEPBHIE IRE JT MHOC TE OTEPAliny, BOL yan xest ONTO Ovo 
OTMCHEHO JUNIDNEMIICE HOPMAIDHOE PASBHTHE THAPAsHTOH, WTO npems KAK D 
OCTAIDUBIX CMYTASIX OOPASOBABLTAHTEH COOH TEM DHOTKATTIE KATO Y JIE Tp He vit 
K ocTaHOBKE PASHUTHS WH rHOeH WIKOTCY JH PORATIDEX JHTTHOK, Ormevennoe 
p 22 enyyanx pasnarne Angitia fonestralis p rycenmmax G, metlonella npones 
XOMIO BHATATTE Beer HOPMAVIbHO SIUM TRIO, POewiH, JUVE 
GIMHbKH OTMEHANTIHEh TO OCTATKAM cGpomennoll KYTHKY= 
Jibt, WH KAHe YH pOBanHol i TOMHLE WAU POHOPO peda), 

Tipit pasnyTiit B HOPMANIbHOM XOSSMME P.maculipennis 
JK TAPASHPA TPeKPANMHOT THPATHG TENT HeEMHOPO 
Hoamee cpoero Koa, Ppexparnnindast myranie ryces 
HHI KayeTHOr MOJTH HOM HTaeT UTD TONKA HeKOBHETBIL 
KOKON, Ee OHO THOpMKeHA JUMIKOR Angitia, To  yaxKe 
B TepHHIE Re CYTKH NOCHE Npekpankenyt HM TAL Ha Tae 
Kot, KOKONNPYIONLEHes! PYCEHAHTBE WbECOMHE APOCRINE J 
UHHKA HOARE, HP HE TY TAMOULA ST HEKOPe, Hepes Hee 
CKONDKO HWACOK, K OOPASOMAMHIO COGETHEHMOPO TYLOTHOPO 
KOKOHA BHYTPH TAKOBOLO XOVSHTA, KoTOpbH HoOrHGaer pH 
BLIXOLE MAPA, 


Pre, 1, Jindbepeniiponariiast Juin Angitia fenestralia a Galle. 
ria mellonella. ¢ Gproumiol eroporbt, Ha rpyzibix cermenTax WHA! 
SAP hE AMAPHHAUIDHDEX 2HOKOn KoHeUHOeTeH HO TAP bE HM APH HAT Hbbx 
nnekon KpBNInen, Hla Kone Opronnka HMAPHHATIDHBE HOKH  THOJTORDIS 
npoToKon, Hpocneumnaer OprOuntAst Wepre LeTOUKa 


IIpu pasputun i G.mellonella JMYHHKH TApAsHTa He TOsbKO HOCPHEAOT 
HOpMaJIbHON pees bnOl BeMMH BE, HOT OPAC bHbIX CJTYHAIEX GAMETHO CC 
rpenocxosiT, Ko BpeMeHH BHIXO/A HS rycen P, maculipennis HC HAMATY KOKO» 
HU POBANMs y HOP MATS THBEX JIMUMHOK WMAP HITE EH bre WMeKM PLS, KP bli ben, 
KOHCUHOCTEH TOKO HAMHHAIOT GAKIALIBATHES, Ma rycennit Galleria JMWaHnK 
HAPAsHTOB HUKOPLA AKTHBHO WoT We MOLYT, IIpu stom, HesannenMo or Toro, 
Ha KaKolt TYCCHMINON CRAM PASBUTHS HAXOMMNTES HOBBIT XOSSMM = TH PACTC St 
JIM OH, npekpanwae’r JIM WHTATHOCS WIM yaKe NOKUT W CHvleTCHHOM Hepes OKY Ke 
JIMBAHHEM KOKOHE, HAXON AMANO BAY TPH rakoll PYCCHMILbE JIMA HHIA Happily 
B3uTAa NPOMLOJKACT HUTATHC SE JLOW Te HOPMAJIbHOLO HHE TOKO LOCTHPACT NOH AC 
PUPANTCKUX PASMeEPOB, NO H OOHAPYARUBACT YAM BHTEMPHOE pasmurHe WMAP. 
HAI bAbIX OPPaHos, 

VY JMUMHKH BAK/ALDIBAOTeH OOH (pAceTOUMbIE PAA © OTOH HOM 
TOMHOFO TIHEMCHTAS HMAPHHAIDHDIE JMCKH HOP HW KPbibeB yaKe HO/POTOMICH DE Kk 
BHIBOPAMHBANMIO, B TO BPEMS KAK B PHNOLEPMe JTS CHG He HHKAKHX 
Npustakos HAUHHAIONLCrOC i OKYKJICHIT, Buyrpu HPOCHeH HBAOT Gesiple MACChI 
cekpera NHAYTHAN DIX Mees, OUCH b CHITDHO PASH TDES , HO He (PYHKILMON MP YOU, 

Jlocturnys pesemHoll Cra UdpepeH A pOBKH (puc. 1), amannka An 
gitia ocraeres xHaHecHOCcOGHOl B Galleria mellonella no Kpatinell Mepe 10 = 12 
jell, a MOKET OviTh H Ooee, TAK MW HE TIPHeTY NAA K KOKOHMPOBAHHTO WIM OKYKe 
JICHHEO. 

BJalepxRKA C OKYKNEHHEM HE CTONT B CHIH C HopMavibHoll AMAnaysol, Kont> 
poubuple JHIMHKH Angitia, pasBnnaniinees B TeX Ke VCNOBHAX B CBOCM HOP= 
MAVJIbHOM XOBSIHHE —= KanyeTHoOn MOWIM, JLABAJIM OJO 3a APYPHM NHOKONEeHHE 
BIWIOTh LO BHMbI, HE OONAPYKNBAN, KAK HW UX NOME, TPH Pemneparypax 20 —= 
99° KaKoli-iIN6O SABHCHMOCTH OT POTONEPHO)A, CELOBATENDHO, SALEPAKE © 
OKYKJIeHHeEM TpH pasBuTMn B G.mellonella Mory? Obith OGODACHEMDE JIMIb Kae 
KUM-TO TVYOOKUM paceTpolicTBOM 9NOKpHNHOn (PYHKINMH WIM Heh pocek pe= 
TOPHBIX KNETOK, CTHMYJIMPYIOMINX NPOTOPAKAIDUDLE RENCSbH K  BbILeJIe HHO 
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TaGnnuad 


ANIAUHA AMUKHOK PowA ete 44 Vintella naculipennis Curt # Galleria 
meHonella L, 


/ Hey Anninneen ONTTA V AAWUMOCH ONT 


Bospacr nepecamenniay ) =e VNSHMAME WO 
HAPABHIOn norn6no no | navnawen | TU eNNie ‘nen, annnen | He 
Heerg 1G AWW WORMED we wAIAT, tonal 4 ; weary jij Aan, 
F — / . Hit Mey yan, 
| / | q 
— Monomswe susnunn | 14 | 40 Peek 2A 4 
— JIKNAHKH HOENe HepLol| | / 
} - } f : A , 
AAAbKK 19 | 14 | ‘5 y 10 
i, : | 
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} 
SKAMBOHA, WK PAccTpOhetuom yHKvunH CAaMUK *tKK menes, BrMAeMenne NOW 
— ~“KANNBANAK HApyWennA FOpMOnA HN PeryAAUuMh TpeEOyer AANDMeMWINK ne» 
CHCLOBAHUK, Tlo-pusnmomy, WO WE CHAGANO TAKME © HOMOSMOMMOCTINO MWAKOMLA 
AWTHHKM HACAihhKA 4 HOWOTO AA nee KOGAKHA, Ib HeTUpeEXr CNYVAAX Mie 
AVGPEPCHUMPOBAHHLIE AVYANKU OI YCKYCCTHENNO YaMNeNeMIA Wa rYCOMMU, 
 MYEABHOK OFHEBKY 4 NOMELICHDL BO BAM YIO KAMEDY & HAemie, 4TO, Haq 
_ ~XOMACh BHE TKAHCH KOSANHA, KAK KM % MOPMANHW% YCNOUMAL, OMM CMOLYT NAW 
4aTb KOKOHMPOBATLCA, LNA TOO 4TOGIA MAKCUMANINO HPYOAMIN Th HOMOOMIAX tbe 
HYTHX ABYMHOK KCCTECTREH HAM YCNOBMAM, OMM NOMMMANKCH Bh TONKAL KOKOW UK 
| HOpMaNbHOrO xosAnHA P, MMaculipentis, OANAaKO NOMUTKK ITM OKAsAANeh Ne- 
_ YA@4HRIMH;, HA B OMHOM CAYYAE HE ONO KONCTATUPONANO NAKANO HAONOHNA 
 COKPETA NAyTHHHIX MENES, A CACNOMATENDHO KW KOKOMMPOMAKNA, A TAKME M 
_ PaBBUTHA KAKUX-NKOO NPOUCCCOn % KYTAKYAE AMYYMKK, KOTOPUE MOMHO OO 
’ Obl OMCHYTh KAK HALUHAIOULCEC A OKYKNCHKE, HECMOTPA WA TO, 4TO HO BAAMMON 
KaMepe AMMHHKK OCTABaNuch muMAMK NOD cytoK, Tanum O6agom, HoeeTAano- 
BUTb HAPYWICHHY!IO FAPMOHAAMKYIO WYHKUMIO AVEMHOUNIAX MONOD NOKA He 
_ YAANoch, 
H Ilapasutupywune #G, mellonella anannnn Angitia onaguanawt winanne 
| wHa PUBKONOLUIO OOMEHA CHOWK NOMA LOGAEH, OGIAYHO NPA KOMMATHIK YCHO# 
_ BHAX PYCEHHILA GOMDIUIOK NYCAMHOK OF HELKY HKKOI A Ne MnAanayInpyior, C1AMNA 
| WpekpaTuBuieh NuTAaHVe FYCAHUUIA NO CC OKYKACHKA NPOMOAMAGTCA G— 4 AMA, 
_ B caysae sapamenna G.mellonella pasunnawunnnen anuunnamn Angitia npo- 
: WCKOAMT Peskan sasepmna OKyKAennA LOGANHA, SIPOMOAMUTEADMOKTL CTAAMK 
FYCEHUILA B KOKOHE MPOMOAMANACh % OTNONIMIAL VECNEAOWANHIAK CAYMAAK 
— CBLMME 35 Ane uw OwAa NPEPLAHa VCKMOLWTEAIMO TEM, ATO PYCENMIMA WANN 
BCKPEITE C MENLIO NPOKEPKH COCTOANUA HAKOMAMUALCA % MUNK AnUNHOK Angitia, 
CACMOBATEALHO, AVYANKA NAPAGWTA KAKU TO OOPAGOM TAK WAKACT NA OPT Aannan 
KXOBAMHA, YTO ¥Y HETO TAKME HAPYIMAWTCA FOPMONANLNMIUE CHAIN, NP RKONAINe 
B HOPMAMbHK YCHOBYAK K OKYKNEKAIO, GALE MEN PAWATNA Wa VOR CtAann 
rycenun G, mellonelia ormewaaucn pance % CHAI © PTENEPATOPMUMK Tipo 
weccamy (*) W ZaBuCAT, ONeRKAMO, OF KAKNZTO OMAK CAWBTOR METAOONNGMA 
rycenuum. Ecau rycennuy G. mellonella ocramnth % NoKoe, TO NAZOAAUAheA 
BHYTPH Hee Mapasut #8 KONE KOKO NOt UOBET KG MELYTIOM CORTOAMUK WNKAI- 
cyAupyetca, FIOM CAYIAG MOMET WACTYNNTH KU OKYKACHKE FYCENKIIA KH Ce 
B KYKOAKY u Oab04Ky, 
OneTe, ananoruynne OnNCanHIAM, OAK HOCTABACHIA TaKme © Apytnmn 
OMObaraMy, NApasvinpywouLnmn % APYFAX KOGHEWAL, 

B omnux caysaax pu wepecannax Anannon & rycen ¢ imellonetla Caan 
NOAYGEHH CKOANUE PEZYALTATA — PAGWnTHe AAYANOK, NO WERAAMOKNOCT 
| ux oKywaeuna (xpynnue ansunny Ichneumonidae spp, n% Polia oleracea L,); 
B APYTHX CAYYAAX NEPECAMEHAUE AAYANKM WES AS OF VOAAK KW UNKANCYANPO~ 
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paviucb (Apanteles glomeratus L. 13 Pieris brassicae L., Apanteles sp. 43 Calli- 
morpha quadripunetaria Poda). Jlo umaro yAa/loch AOBeCTH JIMIIb ] 9K3eMILIAp 
raxuubt Eurysthaea scutellaris Rob. Desv., KOTOpad Oblia B MOJIOAOM JIMMH- 
HOUHOM BOBpacTe Mepecakena WS PYCCHHItbl Hyponomeuta cognatellus Hb. B 
nuraoulyioca rycenuily G. mellonella, o6pasoBaia HOpMaJIbHDIii nynapHi ye 
nocsle OKYKCHHA XO3AHHA WH pasBHsacb B BSpOcilylo raxnny. Jipyrol 9k- 
3eMIWIApP TOPO 2e BULA PasBHJICA JIM b JO Ba pocwion JIMUHHKH, HO He YCTIeJ 
oOpasoBpaTh tynapui, Tak Kak KyKOUIKa Obiia BCKpbITa Ha TpeTHH eHb mocwie 
oxyKuenna. Eurysthaea scutellaris OTHOCHTCA K UACY JOBOJIbHO Y3KUX OVIH- 
rodaron, H MOITOMY 3aBeEPLICHHE ClO PasBUTHA B G. mellonella aBseTcaA 3Ha4dH- 
TC JI bUbIM paciunpennemM HOTCHUHAbHOrO Kpyra ee XO3HAeCR. 

UsnoKeHHbIe OMbITbI TO SKCMePHMeHTAJIbHOMY s3aparxKCHHtO COBeplLIeCHHO 
Honore WH uyKorO xosanHa G. mellonella napasuTaMu Apyrux XO3AeB OTKPbI- 
BAlOT IWIHPOKHE BOBSMOMKHOCTH JVI H3yY4eCHNs BON pPOCOB cnelHpH4nocTH y SHTOMO- 
(paroB M MX XOSAMHO-NapasnTapHnbix OTHOINCHHH B CBA3H C YCJIOBHAMH Cyile- 
CTBOBAHHA. 


Zoonornuecknh MHCTHTYT Tocrymuio 
“Axanemun nayx CCCP 4 II 1961 
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CHCTEMATHYUECKUN YKASATEJIb 


1. MATEMATHKA MpocTpancTBe Cc HeorpaHuyeHHEIM me- 
: PEMCHHEIM OllepaTOpoM, Apo6uas cre- 
JI. A. Atizen6epr. Murer pantie npejl- M€Hb KOTOpOrO wUMeer TOCTOAHHY10 
CTaBeHHA yHKUMi, rojomoppubix oOacTb onpeqereHua RS RRS EY ac 
B KpaTHO-kKpyroBbIx OGlacTax . . . J Cy YWii-uon. Acumnroruxa pemenuit ne- 
B. H. Apnosby. O poxgennu yCJIOBHO KOTOPHIX BbIPOKMAalOUMXcA KBAa3sHIH- 
- ‘MepHosmueckoro yBuxKeHHA U3 cemeil- HeHHBIX rulep6olMueckux ypaBHeHuii 
CTBa MepwOWMyecKHXx JIBUKeHHUH. . . 13 BTOporo MopaaKa 1 Agi eee 
B. Taspusos. O npenenax mo nocuneyo- A. Jl. Taitmanos. XapaxtepuctuKa xKo- 
BaT@IbHOCTAM TOUCK  HOPMAaJIbHbIXx HegHO aAKCHOMATH3HpyeMBIX KaccoB 
MepoMop@ubix dbyHKunii . . . . 16 MOMCMEM Pee Wirerts 0k: hau at Jy, Oo SOL 
WM. B. Tupcanos. O croxacruyueckom uH- K. M. ®ywuwman u HO. HW. Makoros. 
TerPaJIbHOM ypaBHenuu Hiro ... . 18 O nowHoTe 61u3KHx cHcTeM B cueTHO- 
K. K. Pososxun. [pa kuacca nepaBencrs HOPMHpOBaHHOM MpocTpauHctse . P 
ANA MOCTATOUHO raayKuX (pyHKuUnii JI. H. Wespux. O crpyxtypupix csoit- 
Mh US) AT; 1565 0 22 CUSEDS OANA my 
' 10. M. Topyakos. O puoxmumocrn jio- B. H. Apxouby. HeckonpKo 3ameuanuii 
KaJIbHO HOPMAJIbHbIX rpynn B MpAMbIe O MOTOKAX JIMHeHHBIX 3/1eMeHTOB 1 
MpOHSBeeCHUA KOHeEUHBIX rpynom .. . 26 jasiiksoxOuy ee A ey Popo ge. bo) cue eke ae 
O. A. Jlanppkenckan u H. H. Ypaapyue- JI. H. Vareu-Topo u C. VT. Muxann. 
Ba. O suddpepenunanbuix cpoiicrsax O paspemmmoctu HeMHelHEIx cncrem 
OrpaHM4eHHbIX OOOOUeHHbIX pelleHnii PUA ue ba MP AD eco ere 
MHOPOMepHbIX KBaSHJIMHEMHbIX JJIMM- B. II. Tpompro. O6 ogHom npusuaKe 
THYCCKUX ypaBHeHH M BapMallMOHHDIX cnelMalbHocTu wd-rpyun Ae: 
DOMGRMMNMMEMIME AEG! 4. 5 6 4 ul oe 29 Ty Jishb-KyHb. O nosegenun peureHua 
B. H. JleGeyes. O sayaue Jlupuxne x saqaun Crepana mpu HeorpanuyeHHom 
Hetimana wa Tpeyronpupix uu Lecru- I BO3SpacTaHiH BpeMeHH : 


WTQMeMeeeCeTKAK wo 2. ww ke 
A. 10. Jlesun. O nexoropsix ouenKax 


we) 
ee 


A. ®. Masuyenko K sonpocy 06 ouenke 
MOrpelimHOCTH Mp pelleHun meroyzom 


Auhpepenumpyemok cynkumn . . . 37 cerok saqaun J[upuxie aaa ypapHe- 

WM. C. Jlo6uenko. Mpu61nxennoe peute- Hua Jlansmaca ena tee 
Hue KpaeBow 3ajaun [Win HeMHeHHOrO E. [. f{pakonos. Merox mepemennpix 
OObIKHOBeHHOrO —_AuppepenuMasEHoro HampaBenuit pellleHua cucTeM KOHeu- 
YpaBHeHuA Broporo mMOpAnKa C MaJIbIM HOpa3HOCTHbIX ypaBHeHult 
MapaMeTpoM IIpH crapitei mpousBos- r. W. Kay. O6o6menne rpynnosoro 
HOH Ha ocHope metoya Hptorona . . 39 


Ip WHiluna MBOHCTBeHHOCTH. oe 
tO. B. Kauwmpcxui. K Bonpocy o pac- 
NONOKeHHH Hye L-pagop JLupuxste 


O. A. Onetuux. O xpasuauuelinpix ma- 
pa6olmueckux ypaBHeHuax co MHO- 
THMH He3aBHCHMbIMH TepeMeHHbIMH . 43 


B. MI. Maneax. O wexotoppix Teopemax A. A. Kupuanos. Yuutapapie mpeqcras- 
tana Tlanex — Bunepa hy JI@HUA HMJIbMOTeHTHBIX rpynn Ju 
A. B. Moropeaos. )Kecrkocrh ue romeo- C. H. Mepreasu. O HeKoroppix Kaaccax 
MOpHBIX ccepe 3aMKHyTHIX MoBepx- = A eee Weckaaene, dinie 
_Hocreii B paMaHonoM mpoctpancrne 54. pails, ens tote ae SAE 
yan ax , 
pea uReaepen. a te Lely Pa pee 53 3HAYCHHAMH IIPOM3BOJHbIX B TOUKe 
- B. Pyruukuii. O6 ofnom cpoiicrse B, T. Muxanbuyk. Ona Treopema cyule- 
PRODMEMODNMHG. 6... 1k le 56 CTBOBAaHHA palHOHAJIbHbIX (byHKIUHit 
Nl. E CoGonesckui. O6 ypasnenunx Ha PHMAHOBBIX MOBepXHOCTAX . . . , 
NapaOoumueckoro Tuma B 6aHaxoBoM b. Ml. Maneax. O6 o6mux cucremax gnd- 
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(pepenuMaIbHLIX ypaBHeHuit C TMocTO- 
AHHBIMU KoappumneHTaMu 

B. A. Mance. O aBlenun KoHBeprenint 
B MepHOAMYeCKHX HEMMHeMHBIX CHCTEMAX 

C. WM. Moxoxaes. O Kpaesoli saqaue WIA 
ypasHenun AU = U? . . 

B. Jl. PowyecrBencKni. Hosniit MeToyl 
pemenua saqaun Konuru B WeloM 1A 
KBa3WJIHHeMHEIX ypaBHeHnnit 

1 Ree Co6oneBcKun. Omenku yHKWHH 
[pwHa ypaBHeHHii B YaCTHBIX MpOus- 
BOJHBIX BTOpOrO MopsAAKa nape 
yeckoro THIa 

A. A. Tanaasn. O cyiecrBoBanun Tpu- 
roHoMerpwyeckoro pxAqa, YHUBepCallb- 
HOrO OTHOCHTeIbHO MOApALOB 

B. A. Tpaxtex6por. Hexotoppie m0- 
CTPOCHHA B JIOPHKE OHOMECTHBIX see 
j\MKaTOB 

J\.M. Wu6ucos. 06 acHMNTOTHYeCKolt Mout: 


HOCTH MH StpPeKTHBHOCTH KpHTepusA wo 


9. J. Axum u A. A. Jlepun. Mpowssonx- 
iad yHKunA AIA KoadPuuneHTOB 
Kne6m1a — Topaana 

VW. A. Bakewbman. O6o6utennibie yeObi- 
miepckue ceTH H igah Sy orpa- 
HMYeCHHOM KPHBH3SHbI. . - a ae 


to. -H. Buarosewlenckun uM. U. ereiad 
aun. Hexoropple cpolictsa Audpipy3Hou- 
HBIX sey oe 3aBMCAIMMX OT Mapa- 
mMeTpa 

M. C. Bponckuii. Kpurepuit OJ HOKMeTOU- 
HOCTH BOJbTePpOBLIX OMepaTOpOB 

B. H. Bypos. OO annpokcumaynn pyHk- 
Wu mouMHOMaMH, Menno ae te 
H@JIMHEMHBIM CBA3AM ; 

M. HW. Bumwux. Kpaespie gaaun quis 
KBa3HJIMHeHHbIX CHJIbHO 9JIIMMTH4e- 
CKUX CHCTeM ypaBHeHHi, MMerolIMx 
yuBeprenTHy10 (opmy ‘ 

£. [. J[paxonos. OO ofHOM uTep alluoH- 
HOM cmoco6e pellieHia cucreM KOHe4U- 
HOpasHOCTHBIX ypaBHeHuit : 

MW. WU. WG6parumos u P. YL. Mamenos. 
Hexotopple HepaBeHCTBa JWI MOJMHO- 
MOB KOMIIJIeKCHOrO IepeMeHHOrO 

Jl. Ji. Kenenmxkepugse. K Teopuu ontn- 
Ma@JIbHOrO TipecJieloBaHua . ; 

9. W. Kpynuuxut. O6 ofHoM kaacce 
TOMMHOMOB, HaHMeHee YKJIOHAIOUINXCA 
OT HyJ@ Ha JByX MHTepBalax . 

VW. M. Menbuux. O xkpaesol 3amaue 
[umpoepta 

C. T. Muxanu. Cuurysapunie Wirerpadtb- 
Hble ypaBHeHHA B Klaccax JIMMUIMWe- 
BbIX (PYHKUHH 

A. M. Ouxescxni. Pacxogsumecs pAbI 
uz L? mo NOHBIM cHcTeMaM 

JI. HW. Ponkun. O6 o6ujem Brye by HKuHO- 
Halla B MpocrpaHctpe (yHKUNH, aHa- 
JIMTHUeCKUX B MOYKpyroBpou obacTu 

Jiumutrpp CKopyes. O HekoTOpbix Mouy- 
yNopaAOueHHbIX TMpocTpaHcTBax 

fl. JI. Yabsanos. Pacxofautueca papi 
mo cucreMe Xaapa M Mo Oa3sncam 

Ysup Ce-yan. O momHote cucTembl (byHK- 
wu {z*” log/z} Ha KpHBBIX H B O6- 
JacTAX KOMIWIEKCHOH I1OCKOCTH 

H. HW. Axuesep u HO. A. Tomuyk. K reopun 
OpTOrOHaJIbHBIX MHOrOWIleHOB Ha He- 
CKOIbKHX HHTepBalax 
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J. Ji. Bepman. OKcTpemabHple saaunt 
TEOPHH MOMHOMHAIbHbIX OMepaTOpoB 
M. C. Bpogckni. O MyJIbTHMINKaTHB- 
HOM YpeCTaBJIEHHH HeKOTOPbIX ala- 
JIMTHYeCKUX OMepaTop-pyHKUHH . . . 
HW. HW. HGparumos u A. C. JpKaapos. 
O HekoTopbIx HepapencTBax TWA We- 
jolt cpyHKIWMA KOHeUHOM cremeHH H ee 
IIPOH3BOMHBIX . . . . Sch) Scene 
H. JJ. Kasapunos. O ganaue CKavisaAp Hor 
uppakwun Ait sWIMMTHYeCKOTO II 
JMHApa H SVIMNICOWAa BpaleHHA . . 
C. Tr. Kpeitn u E. M. Cemenos. O6 of- 
HoH wWKasle MpoctpawcTB..... + + 
H. Ml. Kynuos. O6 yculoBnax HecaMo- 
conpsmxKeHHOCTH JHHelHOrO [udpepeH- 
Mas bHOrO even Pas BToporo = [0- 
pagka. . oie a og CRN As Pe 
A. M. Maspues. " Hepaspemumocrs 9u1e- 
MeHTapHoi TeOpHu KOHeYNbIX Ppyntl 
C. TI. Hosuxkos. O BIOKeHHH OHOCBAS- 
HbIX MHOTOOOpasHit B IBKIHAOBO Npo- 
cTpaHcTBO . . : ‘ 
B. B. Merpos. 06 HHTerpaJIbHLbIX reope- 
MaX JWin OOWbIIMX yKIOHeHHIt 
B. A. Comonnukos. OG alipHopHbix Ollel- 
KaX JWIA HeKOTOPbIX KpaeBhlX 3aau 
C. B. Yenenckni. O rpannunblx cBoll- 


cTBAaXx pyHKUH H3 «BeCOBbIX» KJIaCCOB 
1 


a,P 
B. Tl. Xasnn ui C. A. Xapnncon. He- 
KOTOPbIe OleHKH anaJiuTHueckoll CMKO- 
cTH 


DACs Xonanent Oo npenerannenn ypap- 
Henna fy + fo + fa + fa + fo + fe =0 
HOMOPpaMMOl C OpHeHTHPOBaHHbIM 
Ah oui B Bue JIMHeHKH 

JI. H. Wespun. Tlowyrpynmpt c HeKoto- 
ae TUMaMH CTpyKTyp NosMmouwyrpy nn 

A. H. Ulnpses. OOuapyxkenne cnonTal- 
HO BOSHHKAIOULNX a:PeKTOB . .. . 

P. H. LepGakos. O HeroJIOHOMHbIX KOH- 
rpysHuuax Woe. 6 eb an ee 

B. HU. hOnosny. O neKoTopbix o1enKax, 
CBASAHHbIX C MHTerpavibHbIMH Orlepa- 
TOPaMH M pelleHMAIMH S/LIMNTHMeCKHX 
ypapHennit . 

A. Ji. Yenuc. Merpuueckue “chotierna 
3HOMOp(H3MOB N-MepHoro TOpa ; 

M. M. Tayxos. K Teopetuko-crpyktyp- 
HOH Teopeme THMa Teopembl Ipyiiko 

r. B. Pypesny. O wekoropbix cBolicrBax 
mMetaOemepbix aire6p JIM... . . 5: 

A. fl. Kaprawes. PrumManospi pacciloen- 
Hble Mpoctparictsa Cc Siapeibale 2 
yecKoll rpymnoH TOJMOHOMMH .. . . 

C. H. Kpy2kkos. O6 anpnopHok ouleHke 
pelleHnit JMHeHHBIX rapa6ouMuecKHX 
ypaBHeHHii MH peleHHM KpaeBblx 3a- 
ylau JWI HeKOTOpOorO KJlacca KBa3H- 
JIMHeH HbIX bias gue N yg ypapue- 
HMM. . ar, a Ree 

A. H. Maabues. 06 5yeMeH Tap HbIX TeO- 
PUAX JIOKAIbHO CBOOOMHDIX YHHBep- 
CabHbIX alreOp ... - yy cule 

B. Macpinkos. O6 o6paritix ‘crleKTpax 
HM pa3MepHocTH at : 

B. B. TMawenKos. O ctpykrype nojnpo- 
cTpaHcTs rvib6epTona mpocrpancTsa 

M. Bb. Hepranena imara 0 KoH(ury pa- 
wn KoHTpySHunH Hw. . ye es 
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A. A. Nonosuyxni. O noKxanwyo IKCTPe- 
MaNbHBIX Tpytinax 4 rpynmax c yoo- 
BueM I]-MuHMMabHOcTH hee ae 

A. Bb. Morsraino. O rune CKJICHBAHUA 
et | 

A. Il. Capun. O pas6uenuax copepileH- 
HO HOPM@IbHBIX Mpoctpancts 


(C. B. Cumeonos. 06 oxnom npouecce 


MOCNCROBATEIbHBIX TIpHONWKeHU 1 
ero MpHMeHeHuM AIA peueHna (by HK- 
UHOHAIbHbIX YypaBHeHuii c HennHell- 
HbIMM OMepaTopaMu MOHOTONHOrO THA 
B. B. Yeapos. Crs3p ABYX CNeKTpalb- 
HBIX (pyHKUMit, COOTBETCTBYIOILNX Of- 
HOMY  uddepenunaibnomy ypapue- 
HHIO BTOpOro NopasKa u pas/inyHLIM 
HavabHbIM yCJOBUAM ie ee 
A. H. UWlupses. 3anaua ckopeliiero 06- 
HapyKeHuA HapylLenua craunonap- 
TOMEMIMeEMMA 5 o,f, Ct, 
E. A. Apyriousn, A. YP. MoubMucapsaH 
uC. T. Oscensau. O nekoroppix oyno- 
POAHbIX KpaeBbix 3afauax In ypap- 
HeHHA KONeOaHUA CTpVHbI a §. 
10. H. Baarosemwenckuis. Hexoropnie 
Teopembl O AudpysvonHBIxX mponeccax 
C MaJIbIM KoapuuneHTomM yudpy3aun 
MW UX MpuowKeHuA K Napabounueckum 
ypaBHeHHAM BTOpOrO NopAAKAa Cc MavipiM 
WARE OM Oy ek kk et ws 
B. ®. Baacos u A. ®. Tuman. 06 oguoii 
3aBUCMUMOCTH AIA MHTerpasos OT Mopy: 
Je TpHroHoMeTpuyecknx moMHOMOL 
HW. M. Tesscany u M. UW. Ppaes. Hn- 
TerpasIbHBIe Mpec6pazopaHuad, cBA- 
3aHHBbIe C KOMIIJICEKCAMU TIpAMbIX B KOM- 
MI€KCHOM adbuHHOM mpocTpauctse . 
b. H. Jlenone. Jloxa3atenperno ocuor- 
HOM Teopembi cTepeossqpon .... . .- 
Bb. Wl. Jlemugosuy. O6 orpannuenspix 
pelleHuAX HeKOTOPOH kBa3zinuHelHolt 
CANN) | 5) od nh ir | cD 
7. Jlowunnos. Heo6xogumpe u jocra- 
TOUHBIC YCIOBMA IA paBHomMepHoro 
BJIOKEHHA IIPOCTpaHcTBa B 3BKN HOBO 
PPUEMUAMEKBOLA. 6. 5s yk sk ee 
M. WH. Epemun. O necopmectunix cucre- 
MaX JIMHeHHbIX HepaBeHcTB..... . 
H. M. Kosanbuux. [Ipencrapaenue pe- 
IeHuA 3agauu Kown pin ofHol cu- 
CTeMbI TapaOomnyueckoro TuNMa B Bie 
Hi@etpena munepa. ........ 
A. ®. Jlaspux. K teopuu pacnpege.te- 
HMA COBOKYMHOCTe MpocTHIx uHCcel Cc 
3a]aHHbIMA pa3HOCTAMM MexK;y HUM 
B. I. Jlemneitu. [pocrpancrsa c weurpo- 


MIpOCKTHBHOM  CBA3HOCTbIO (Vis ig) 
KaK MHOrooOpa3uA”, MorpyxKeHHpie # 
MpOcTpaHcTso fpeyctapieHnA mpo- 
AONKeHHOK MceBsorpynnpl avasinTH- 
4eCKUX Mpeodpa3zopaHni Hes 

M. HM. Mapasuyenxo. O zece u mowiHocti 

H-3aMKHyTbIX TpoctpaHcTs in he 
H. Yepnukos. Teopempi 06 orjeii- 

MOCTH BBINYKJIbIX  MOIHIpa/lbHbIX 

MHOKeCTB . . . 


C. 


‘A. Bd Wupnosckni. 06 OLHOM 0606- 


uleHuH Teopempl JInHjAeMaHa 


IT. MEXAHHKA 
B A. Boguep u B. II. Cenesnes. [loze- 
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[230 


1284 
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{294 


4 205 
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1301 


Jenne HEBOSMY LILAe@MbIX CHCTeEM B WHep- 
NaI bHOM NpocTpancrpe , 


IIT. AAPOLHHAMHK A 


A. A. Mpeccman. O6 nerevenyy paspe- 
MKEHHOFO rasa B BAKYYM M3 TOUeYHOrO 
MCTOUHHKA Pt yee 


IV. THNPOMEXAHHKA 


A. A. Bapmun. [lonepxnocru pasppipa 
C BbICMCHHeEM MIM norltoulennem 
SHeEPruH B MarHATHOH rujposnnamuKe 

B. A. Ckpunkun, 06 OMHOM TOUHOM pe- 
IM€HHA ypaBHennit OnNomMepHol pews. 
THBUCTCKON TH poAMNaMUKU CO eKaY 
KOM lpeoOpasopanun ocraTounotl mac- 
Chl BelllectTBA ha Pita Wt as area! 

H. H. Kouwwna u H. C. Meabunxora. 
O cpBokcraax pemuenua sanaun o TO- 
YEYHOM B3PbIBe B CHKAMACMBIX cpeqax 


V. THAPABAHKA 


0. ©, Bacuaven. [Ipu61nwKennpie ypap- 
HCHHA CBASHHIX KONeOannh pom x 
cya B KaMepax TpaHcnopTHpx cy 10- 
NOAbEMHMKOB MM WWNO30R . 


VI. MEXAHHKA CILIOMHOH 
CPEJIbI 


lr. W. Pypesuu. K 
MaJIOH aAMIJMTYy AbI 


Teopun Konebannt 


VII. TEOPHA YIIPYlOCTH 


JJ. B. Epuiop u Jl. J. Usses. O6 yeroi- 
YHBOCTH ONOCh! NPA cxKATHU 


9. WM. VFpuromox. Jlvuamnka ynpyro- 
BASKUX OOO/OUeK M WIACTMH.... . 

Al. fj. WUssee. K nocrpoenniw teopun 
ympyrocru 


B. Moropenos. Sakpurnueckne pe- 
(popMalun IMIMHpnuecKux O6onoueK 
nO, BHELIHUM flapnennem . 


VIII, ACT POHOMH A 


39. K. Bwrnep. O ppemenn ycranopsenna 
CTallMOHapHOrO§=©KOUMNeCTBA = KC. 
pola B atmoctepax mulaner, colepma- 
WMX BOLAHOK map am 7 


IX. MATEMATHYUECKAA 


JI. Ai. Panpees. Crpoenne pesonpnentu 
onepatopor LIpegquurepa cucrempl Tpex 
yaCTHL C MapHbIM BaanmMosehcTRNeM 

J. B. WapuKanse. O6 ono necraino- 
HapHOH gafaue MarHUTHOK rMjpomMHa- 
MHKH. . Cy Mere ent, Fhe Meee cay: 

B. C. Baagumupon vu B. ®. Huxwrun. 
O6 uuTerpanbHom — Mpejctapsenun 
Vioctra — Jlemana — Jlahcowa.... . 

lM. E. Kpacnymxun. Kpaeraa saaua 
pactipocTpavennA 9IeKTPOMATHHTHbIX 
BONH B CihepHueckH-CONCTOK aHHso- 
TponHohk JMCcHNAaTHBHON cpese. 

Jl. B. Wapnkanse. JIpnmenne cpenpi c 
KOHEUHOM MpOROMMMOCThIO TIpH Haine 
YAH MIOCKOFO MAarHUTHOFO NOA 


DPHBHKA 
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1309 


1050 


565 
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809 
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817 
nh 


Ml. E. Kpacnyukun. Pemsenne Kpaesolt 
gayaun pacmpocTpakeHnaA paAHOBOVIH 
BOKpyr SemMIH C YyueTOM OCHOBHDbIX 
reocpH3sH4eckHX (pakTOpOB 


X. PHBHKA 


Jl. ©. Bepeuarnn, A. A, Cemepuan, 
H. H. Kysuu x C. B. Monosa. Hsmene- 
Hue 9IeKTpHYecKOrO COMmpoTHBIeHNA 
HeKOTOpHIX MeTAaIOB QO AaB/leHHs 
950 000 KI/cm? .... 

10. H. Jlemkos. Teopema 
KylaccHuecKOH 3aaunt O 
yaCTHL, CHIOBbIM ILeHTPOM ions 

K. B. WWasumosa, T. C. Tpasuna 
Ji. Jl. Poank. Onruueckoe moroute- 
Hue NOMMKPHCTAWIM4eCKHX  — CHOC 
CdS 

B. A. Ulep6una. Yeuopne lpHunnnoenn 
HW HelOKalbHocTh Jlarparwkwana i 
KBaHTOBOM QAeKTPOMMNAMHKe . . s : 

1. A. Youappany. Tpexmepnoe pevla- 
rupucreKkoe ypanHenue IIpeamnrepa 
ya gamauw AByX Te.» + en es 

K. B. Waaumosa, T. C. Tpasuna 
P. P. Peasy. O coronpoBoxumMocTH 
MONMKpUCTAIIMYeCKUX  CMOCB Cy Jib 
uya KayMus 2 et Roa: ae 

T. B. Hsanosa, I. WH. Kyapawos i 
B. A. Caewmnukos. O jinredbHocrn 
yAbTpacpHoeroBot (pry opecienitnit 
HEKOTOPbIX aPOMATHYECKUX COCAHHE- 
iit ae hc ke Ue 

Ji. M. Jiamues. O HeKkoropbix MHTerp avib- 
HbIX COOTHOMMeHHAX B aKYCTHKe )\BI- 
wKyWelicd CpeMbl . . . see re 

M. M. Makapos u H. A. Mepdnusos. 
O dparmentaunH Ha JlerKuxX AApax 

JI. W. Pygaxos u P. 3. Caryees. O e- 
yCTOHYHBOCTH HeOLMHOPOMHOH  paspe- 
MKEHHOM TWia3Mbl B CHJIbHOM MaPrHiT- 
HOM*H OG eee el ak aoe ae 

3. VW. Anuposuy uo B. M. ®puaKuu. 
3akoH B3aHMO3aMeCTMMOCTH MH KBASH- 
CTalHOHapHOCTh  WIEKTPOHHbIX — MpO- 
weccon B (poToa/ekTpeTax AP Sant 

B. A. Mosuanos, B. Lf. Teabkoncknit 11 
B. M. Gnuepos. Yrviopoe pacnpeesic- 
He PaACHbLICHHbIX “ACTH, MpH OGy- 
YeHHM MOHOKpHcralia WOHHbIM Ty 4- 
KOM & ete Goltethe ho teas Somme 

Ji. ©. Bepemarun, A. A. Cemepyan 1 
C. B. Monosa. HMecneqonanne WieK- 
Tpwyueckoro: COMpoTHBeHHA  WepHA, 
auTava MW HeOAMMA Ip MapienHAX jo 
250 O00 Ky Cha mmm aes) caer 

®. HW. Busecos, Bb. Jl. KypOatros u 
A. H. Tepenun. Pacnpenesienne a1eK- 
TpOHOB TO SHeEprHAM IPH CoTOMOHH- 
3allMM ApOMATHYeCKUX AMUHOB B La3s0- 
BOK (PASC healt ers 1 ae een ret 

d. B. Senpyosuy, C. Bb. Kopmep, 
M. B. Cunnupin u K. 6B. Wurko, He- 
cmeqopanue  OlITHYeCKUX cpoliers 
Npospaunyx BellecTB MPH CBepXBbI- 
COKHX apJIeCHMAX . eA or 

10. C. Curop. O6 9sleKTpocraTHyecKkHx 
opekrax MpH MBWKEHUH paspexKeH- 
HOM TWa3Mbl B HeEOJHOPOAHOM Mar- 
HHTHOM lo/le : F 


IV 
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XI, TEXHHYECKAS PHBSHKA 


Ji. CG. Mlasaranx, A, A. Jlenuenko 1 
B. M. Kocesws, O noasniknoneniit 
qucoKannit rip sueKrpimecKoll 9po- 
SHH MOHOKPHCTAWIOB . 5 yy ey ns 

B .H. Wemno6cxuli uv H. M, Bahebeny, 
ONEKTPOHHOMUK POCKOMMMECKOE Hee 
culelonalne CrpykTypbhl  HaTpHenodo- 
POCHIHKATHDIX CTEKOM yy se ns 

B. H. Heanos u K. A, Ocunon, Heone 
OBAHHE KHHETHKH POCTA SepeH Hole 
wKeleae BBICOKON CTeMeHH UACPOTHE  , 

r. B. Camconon u T. C. Bepxorimnona, 
Musuveckne cpoherna HAT ha 
yuraHa B OO/acTH roMOoreHHoent . . 

H. C. Pacror. OcoGennoerh TePMOAHT A: 
MHKH TBEPAbIX PACTBROPOB BHEAPEH HT 
c OObeMHOLeNTpPHpOBANHO — KYO 
cKoll pemerKol . 1 +s ee ee es 

B. JI. Mokposckni, Odum Mero OTbre 
CKAHHA ONTHMAIbUbIX pacnpeserennt 
WIA JIMH@HHbIX AHTCHM , 6) ee nes 

JI WM. Koran u P. WH. Surana, Heesedoe 
panne KoHMenTpannn yrlepowa i 
abpapase = pH —- HPOMeACy'TON HOM 
npeppauenun ayerenwra , yy 4 4s 

MW. A. BorycuascKul, ®, ®, Barman i 
B. Wl. Myx. Tlospnuenve npownoern 
TOHKOPO CTCKA +. et en ee 

B. H. Jlonarnuxos, K mMerofy OecKon> 


TAKTHON KOHMYKTOM@TPHH » . + 4 + 8 
H. C. ®acros, O ppicokoremmepary poll 
BeTBH (Poa BHYTPeHHEPO TPEHMA «y+ 


XII, PEOPH3BHKA 


MW. BE. Crapnk u X, A. Apeaanon, Boa 
pact Mo paswoyriepodty HEKOTOP DIS 
O6paskow verBepTHAHoro NepHOMA + 

B. A. Taepekol, O BAH BHCHITAX 
Apelipownlrx TOKOB HA MAPHHTOP HAP OM 
HAMHUeCKOe CAMOBOBOYACNEHHE MAT= 
HUTHOPO TOM GeMIM » + + + et 

B. B. UWyseiKun, Sumani nepenoe Tel. 
Jia @ okeana H SqupekTHBHOe HAY Nee 
He TPH CHOARKHOM CTPOCHHH HOKEPX 
HOCTH MATEPHKA ++ +> + 6 roe nt 

Ji. H. Pyrman vi Ji, He Maapko, IC reop iit 
DPONTOS san oy ee wee 

M. B. Pasmn. Boierenne AIWNbEx BOs 
pH  THAPOAHHAMHHeCKOM HpOrnoge 
novell wamlenwat B epennell H nepxiHell 
Tponoepepe Has CeBEPHbIM TOMY HAs 
pHeM GeMMH sp er tr te 

B. M. Kamenkosuy, OO nirerpnponalninn 
ypaBHennii TeOpun MOpPeKHx rene null 
B H@OMMOCBASHbIX OOMACTAX » 6 re + ® 

A. Tl. Xean, O vapacrannn JWIMMbE BeT= 
ponoll BOJHb! Ha Me/IKOROAHOM MOpe 

lt. C. Jimnehkun. Berponad Ww TepMOrAe 
JIMHHAA WNpPKYIAUMA B OKCAHE »  y 


XIII, KPHCTAJIJIOLPPAPHH 


M. [. Boponkos, O Me”KATOMIDIX Pac 
cromuuax w nipHpowe enaseli Sl =O 
BS CHIMKATAX + i real ele WN ee 

UW. WH. Amann, 10, 3, Hoswk i A, B, be: 
nos. HelirponorpadpHyecKkoe WeGieO- 
panne KyOuNecKoh MO MpM KALIL 
PhP, ' Paw ay fal, i ee ee es ee Se 


06 


100 


OS 


342 


1002 


LOG6 


1000 


102 


348 


Bh 


H87 


1078 


1076 
1OKO 
141 


106 


110 


: 
{ 


Tl. M. 3opkui uM. A. Mopaii-Kounu. 
Pacuer crpoenus ciloen B Kpucrammax 
AMMCTHITIMOKCHMATA HUKeIA Ha oc- 
HOBe TeOPHH TWIOTHOH ynakoBKu Mo- 
mekyn ... 

Ji. M. Coitep u B. MM. Crapues. Teu- 
menne fucNoKanMii B  KpHncramtax 
GygeMel ; . . a. 


XIV. XHMH4 


B. ®. Basakupes u T. UW. Uydapos. 
Papnorecnpie yclopua B  ciHeremax 
Co—O uCo—O—H.. 

10. Bb. Boakenwreiin u A. J. ‘Toubn- 
cbap6. 1 ke a AN KUITHEH HUI - 
KeTOHOB . . . yee 

C. TT. )Kaqanon nH. H. Byxrapp. ‘Vceute- 
Hopanwe ycloBuit o6pasonanusn nHar- 
PHeBbIX WHOMMTOB pH HH3KOTeMMepa- 
TYPHOM rHporepMasIbHOM cuHTese 
Paabm Kamait u H. A. Yanaesa. O 8,3,8- 


TPUXMOPITHMOBHIX apupax  HeKo- 
TOPbIX KHCJIOT oa 
MBILUbAKA 


A. H. Hecméstos, A. M. ‘Py6vnwreiin, 
r. Jl. Coonumexui, A. A. Cannxun, 
H. C, Kouerkosa u P. B. Marepuxosa. 
HUccneqosanue marnutTHoi Bocnpuum- 
Y{UBOCTH MOMMA KaHonoHepponenon 
MH nomucepporenmienon 

B. HW. Mocbinaiixo u H. C. Jlom6poscxaa. 
Pas6nenne juarpaMMbl cocrapa uu pe- 
akMH O6MeHa TATepHOit B3aMHOit 
CHCTeMBI U3 WeBATH Covel: XOpHAoB, 
6pomufoB u cyaLpaton muTuA, Hat- 
puA mM Tavis Loi a ao 

Buxtr. WH. Conus wu HW. E. Sumakos. 
Bunanne paquoakTuBHoro w3aayuenns 
Y% nw Y° Ha peanunny Sa neere 
ruspookuen nrrpus 

1O. $1. ®unaakos. O nip upose "S-06pas- 
HbIxX + ae BA3SKOCTH  J{BOHHDbIX 
cucTemM . . 


9. Puwmep u A. IL. Tletoar Bead roneti- 
CTBHe Mp BbICOKHX TemMMepaTypax 
TpHapuscnianop C aViMIxXOpHzoOM, 
xXMOp- H N-7MXOp6ensoamMn . . 

H. B. Arees nu JI. A. Merposa. Ooune 
3aKOHOMepHocTH craOmiusanun Gera- 
TBEpP Oro pactTBopa B CIWIaBaX THTAaHA 

K. A. Anypuwanon u A. A. )Kaanos. 
[lonukonpencauua Kak MeTOa movly- 
VeHHA NTOUM ANAT KWICHIOKCAHOBBIX | Ii 
NOMMAOMOMLM AI K MI CHIOKCAHOBBIX 3u1a- 
cromepop .. . 


M. MW. Byannkos, T. ay Resaitian Ul 
B. K. Anosceknii. Banaznne mpumeceti 
HeKOTOPLIX KATHOHOB Ha cmekaHue 
CHeKTpabHO uNCTOM OKHCH MarHns 

X. HW. Tuabpgenrepwesab. Oco6ennocri 
o6pasopanuA  KOMINVJICKCHBIX Coe;H- 
HeHMi C IMKMOOOpasyIOULHMH 3aMecrTH- 
T@IAAMH . . ee Et ea ee 

JI. HW. Saxapkun, B. B. Kopnesa 1 
A. B. Horancen. [lpucoeqnnenue xJ10- 
puctoro Bosoposa wm yKcycHol KUCIO- 
Tht K H30MepHbIM puicieraneverpie: 
MOMs 8 nc 5 

E. A. Hnnoanrora 1 JI. M. Konéa. ‘K non 
pocy 0 crpoenun ypanatos ‘ 

WH. B. Kaneunu, B. IL. Jinnosny i 
B. B. Boixopaney. Mayuenne mexanna- 


119 
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Liat 
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369 


Ma ecTpy KTHBHOH PHAporenHn3anun 
OeH30Na c TIOMOULbIO MeUeHbIX ATOMOB 


B. H. Jleonos, C. H. Ananyenxo nu 
H. B. Topros. Hospiii nyth cunresa 
CTEPOHHbIX  coemuHeHnH.  Tlonupiii 


cuHutes d/-8-u309cTpona : 

C. M. Makun. Hospiit crnoco6é nouly uenust 
TOJIMCHOBHIX AIberHAOB . : 

A. H. Hecmesnos, B. JI. BuabuescKan 
u H. C. Kouwetrkosa. Peaxunsa o- mi 
OoKcnGeHs0nNdpeppouena. . . < 

lr. H. Huknwnn, 0. H, Oru6un H 
A. JI. Merpos. CBoboqnopanuk albHoe 
TIpHcoequHeHHe Kap6OHOBIX KUCOT K 
BHUHWJ- WH alinaueratam. . . 

A. WU. Psa6unkow u E. K. Kopuemnan. 
Moxvountparubie KOMIMIeKChI peyKo- 
3eMCIbHBIX 3JICEMCHTOB 

J. B. Cokonpexui u TP. ®. Tperbsakosa. 
PuApHpopanue HEMPeMeIbHBIX COeH- 
HeHHH Mp NOCTOAMHOH KOHMeHTpannH 
B pacTsope .. . 

A. A. Axpem u A. H. "Kysneuosa. Tpu- 


MeHeHHeE TOHKOCIOHHOH XxpomaTorpa- 
(bun “qs pasqenenusa  cTepongqHDix 
coeqMHeH Hit 


A. A. Bananqun, 0. K. “Bornanona u 
WM. MM. Benomectrnpix. Kuneruka me- 
THIPOreHusalun STHI6eHs0Na B CTH- 
pon . (ee eee 

3. M. Bpaiinuna, M. X. Munauesa, 
P. X. ®petinauna u A. H. Hecmesnos. 
AWMNOKCHIPOH3SBOAHEIe KOOaTbTAa, 
Kel H Mapranija.. . 

A. M. Touy6 nu B. B. CKoneHko. Ceneno- 
WHavaTHble KOMMJeKCbhl cepe6pa Ka- 
THOHHOTO THIa . . 

E. A. Unnoautosa u UI. M. Kon6a. 6 
cocTaBe WM CBOHCTRAX ypaHaTOB . 

MW. ®. Beabcxuu, H. WH. Llyaxun u 
P. A. Kapaxanog. O peakunax 130- 
Mepu3salnH WM eruyporenusaiun Ter- 
paruypodypanoporo wikia 

Bnosuy, P. Cyaranos, E. I. Jy- 
“6yx u A. Jl. Merpos. Kpemuniiopra- 
HUWeCKHe COETHHEHHA C yruieBoqopor- 
HbIMH MOCTHKAaMH MexKy aToMaMi 
KpeMHHA. ANKWINpOBaHHe (-WHaH-asl- 
KHJITPHMeTHJIC HUI a HOB PaslOUAMeTHII - 
TPUMeTHICHIaHaMu 


B. B. Tna3opa u H. H. Kypsakoue Mc- 
clenopanue (asoBnoro paBHoBecHA B 
KBa3sHTpOHHOH cuctreme Ti — TisSn — 

MW. WW. Youbawretn, H. X. Paisn, 
H. A. Caosoxoros, E. H. Typhsanona, 
H. M. Buxropora u K. A. Kovewxos. 
Kommiekcht jupeHwsTHeHa Cc 4e- 
THIPCXXJIOPUCTHIM OJIOBOM HM OJIOBOOP- 
TaHHyeCcKUMH XJOpHyaMu eee ut 

M. MI. Koswna, M. WO. Jlykuna, 
H. J. 3yGapesa, H. JI. Catboxona, 
C. M. Cxyparos u B. A. KasancKuit. 
TensloThl CropaHis HEKOTOPHIX (eHHd- 
UMKONponawoB . . 

E. E. Kpuce u 3. A. Iexa. Baaumogeit- 
CTBHE HeKOTOPbIX  PpeMKO3CMeJbHbIX 
3N€MCHTOB C juOyTHIcdpocpaTOM H HX 
SKCTpaKUMOHHOe pasyetenne . . 

B. A. Menrerosa, O. Mora u B. Pepoyr. 
O spmenenun (-+)-6-KaquHona 43 
xKuBnubt Pinus sibirica R. Mayr u ero 


HH- © 


384 


384 
387 


390 


393 


397 


399 


594 


829 


834 


835 


839 


853 


846 


WJ[CHTHUHOCTH C Hepes WM CeCK- 
BHreOJIOM . . ; : 

u- B. PaOunosuy, B. Y. ‘Teabnon, 
ll. H. Huxonaes u [. A. Pasysaes. 
TepMoxumMusa B3aMMoeicTBHA  reK- 
casTHJINCTaHHaHa Cc aun 6eH- 
sonia . . 

a. A. Yrau, 10. A. Jloarosa u T. “A, 3i0- 
Ouna. Mutepmerasmuueckoe coesH- 
HeHne CdySb3 .. . he eee 

P. X. ®peipzaunua, A. Bb. Tepeurees, 
P. T. Merposa u A. H. Hecmesnos. 
Teperpynmuposka paquKastoB B Mpo- 
mecce peakUMl THOIOB Cc NoOMralony- 
iponevamu a ae aye Neer ame 

O. K. Borganosa, A. A. Bananyuu 
WY. Mi. Benomecrupix. Buluanne crpoe- 
HUA avIKHJIapOMaTH4eCKHX  yrvJleBO,O- 
poxoB Ha sae Ee UX nena 
3a 

nN. Mi. ByaHMKOB u H. B. Waukos. He- 
KoTOpble HaGJOeHHA MO KpHCTaJVIH- 
Balu OKUCH ra hae M3 Ta3s0BOH 
asp. . 

A. Jl. easman u JI. H. Sccen. ie usy- 
YeHHIO KHHETHKH peak 3aMellleHua 
BO BHYTpeHHel enere KOMIWJI@KCHBIX 
MOIeKyA . . : 

M. MI. Posbaurrein, E. H. Typpsnosa, 

uv K. A. Kouemkos. MovsekyapHpie 
cosiiaienon YeTbIPEXXJIOPHCTOTO OJIO- 
Ba C OpraHHueckuMH cyJbiPpuyaMu 

M. Tf. TouuxG6epr u Bb. C. 9apanos. O 
MIpOcTpaHCTBeHHbIX  3aTPyMHeHHAX B 
peakuuax MenuryTKuHa 


H. T. Jpxypunckas, B. ®. Muponos r 


A. Jl. Merpos. [[pucoequnenue rep- 
MaHul-rHszpHyoB ee 
coeqMHeHHAM 


Bb. A. Jtoraykuy u H. HL ‘Thassos. Tep- 
MMueCcKoe pagvlowKeHHNe Aucdenwiry anu- 
J\uHa U B3aHMMOpelicTBue ero ¢ cepolr 
lip TemMepatype ByJKaHMsalun .. . 


B. ®. Kyyepos, B. f. Kosaases, LT. A> 
Koran u JI. A. Anosckaa. Cuutes u 
reoMeTpHuecKkan KOH*urypalua AH- 
STHJIOBLIX 92PHpOB MoOfeKaneHTaeH- 
2, 4, 6, 8, 10-quHoBot-1,12 u reKca- 
jekarentaeH-2, 4, 6, 8, 10, 12, 14- 
juopon-1,16 KucnoT. 

A. H. Hecmeanos, mila Mepesasoza v u 
T. B. Hukutruna. Cuntes asodeppo- 
weHa, ero BoccTraHopslenue HM moBeye- 
Hue B YCJIOBHAX geri on: Tepe- 
rpynnuposku : 

E. H. MMpusexaesa, J. B. " UsimGan u 
M. ®. Ulocraxosckui. O cpaBHutedb- 
HOU JueHOpubHOK peakiMoHHoH 
CNOCOOHOCTH B- pay: BUHHICYbLpuyA— 
BUHMWICybboKcuy — BUHH Cy JbpoH 

r. A. Pasysaes, B.H. Jlarsespa u 
Ji. HW. Bermnnckaa. Peakunn nepekucn 


6eH30nIa c Speen Bae THTa- 
HOWeHa . 


A. Tl. Re pon tes: MW. T. Mouvaauna u 
E. [T. Pyxayse. eae pares Ha 
rpaHuue pasyena das. . 

A. B. ®oxuu, A. A. Cknanues u U. Tit 

Kuynsnu. Peakunn croposedunos. 

Bsaumogeiicraue droposepuHoB = c 

C€PHUCTLIM BO,OpOsOM F 4 

H. W. WWyitkan, HW. ®. Beapckuit u 
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P. A. Kapaxanos. 
jleruiporennsauuA = =§©6uruypodypakos 

A. VW. Bponckuit u HW. ©. Ppanyyk. Mc- 
Ce€fOBaHNe BBICLIMX OKUCel H Mepe- 
Kuceli ypaHa H30TONHbIM MeTOJOM . . 

B. A. Jlorankun u A. A. Jlonuos. B3an- 
MOJelicrBHe MomHaTHIeHa Cc cepoH . . 

B. B. Kopmakx u C. B. Bunorpayosa. 
O HeKOTOpBIX 3aKOHOMepHOCTAX si 
akIMH MOMMKOOpANHAaWMH . . . 

B. ®. Kyuyepos, 9. I. Cepe6paxkos i 
P. 9. Banrep. yi3yuenne ctpykKTypHoi 
HM MpOcTpaHCTBeHHO HalpaB/leHHocTH 
JMeHOBOH KOHZeHCalnH 1|-BHHMJILMK- 
JlomeHTaHa € MeTalaKpHJlaTOM . . 

A. Il. Tepentbes, B. B. Poya, E. I. Py- 
xay3e u 9. C. Punatos. Onpexemenue 
MOJEKYJAPHOrO BeCa Xe@/aTHbIX MOH- 
MepoB . . 

A. A. Tonctonstopa u A. A. Basanqun. 
O 3aKkOHOMepHOcTAX B KaTaJsINTHUe- 
CKHUX CBOHCTBAX PeJKHX 3eM@/lb .. . 

P. X. ®petyunua, 9. M. Bpakunna u 
A. H. Hecmesnos. Cunte3 cMellaHHbix 
KJICLIHeOOpasHbIX IMMKIONCHTALHeH HI b- 
HbIX COCANHEHHM WHpKOHHA . 


XV. PH3HYECKAA XHMHA 


B. M. Bap6ot, KO. M. [Paa3sman vu H. M. 
J\eikman. O koaryiupyioulem elcTBHH 
cMeceli 3JIEKTpOHTOB Ha JMnO:oOHDIe 
30. Bausanne ayzcop6unH mporTHso- 
MOHOB . . on ple i rare a ae 

M. B. Byiikos. Vsa0Tepmuyeckasl mepe- 
rOHKa B CHCTeMe BOMHbIit TyMaH — 
TYMaH cJla6oro pacTBopa . : 

3. C. Bynanosckas, SI. M. Bapuiaecknii, 
B. JI. Kapnos u HU. A. Merpos. Jlen- 
cTBue Y-H3lyueHHA Co®? Ha ns0ToM- 
HbIif OOMe€H MexKILy yrvieBOLOpo,HEIMU 
NOJIMMepaMH HU ra3006pa3HbIM jelTe- 
puem. . 

M. 4H. BuHHHK, 10. B. Moncees 1 JI. B. 
MlanaruHa. Kuketuka rugpounsa Kall- 
poulakTaMa B BOZHBIX pactsopax KOH 

A. WH. Kproxos ub. A. Jain. O coto- 
XHMMUCCKOM BOCCTAHOBJIeCHHH XJIOp- 
HOrO %Kele3a B apOMaTHYeCKHX yrse- 
BOMOPOMAK. 0 + Pveme weer, 1 ry haan 

B. A. Kysneuos, JI. C. Saraiuosa, 
H. Il. Jlornnopa, HW. Sl. JlwGumuesa, 
H. C. Ononpuenxo 1 JI. E. UnnmGan. 
KoHTaKTHbIe pasHOCTH MOTeHILMaJOB 
M@KAY HEKOTOPLIMH %KHKHMH MeTal- 
waMH M MX ciilaBaMi : 

3. M. PaOnnosny. O6 onpenerenun Kpu- 
BbIX OOpa30BaHiA WeHTpOB KPpHCTaJ- 
JIM3allun HM CKOpocTH pocTa KpHcTail- 
JOB B CTeKuJIe eaeeaze H3MepeHHit 
TWIOTHOCTH . . 

H. H. Cupora 1 E. M. “‘Tos0n0608. Arom- 
HopaccenBaioulne akTopbl HM pacmpe- 
yeuleHHe 3JICKTPOHHOH IWIOTHOCTH B 
aHTUMOHMe ras 

A. VW. ®enoposa, H. B. Wesenun u 
H. B. Monceesa. [lomumepus3aiiua me- 
THJIMeTaKpuslaTa MpH 3JIeKTpoBoccTa- 
HOBJICHHM KUCIOposa.. . 

B. H. Wy6un u fl. XH. Jloamn. ‘Pagua- 
WLMOHHbIe MpeBpalleHus CMeCH HOHOB 
Fe2+ nu Fe3+ B KuHCJIbIX, pacTBopax, 
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_ HACBILLEHH IX peebanon OX japuie- 

HHeM . . 

C..F. Jlepaterx, r K. Bopucos u 1A. M, 
NMasaos. O pasyenenun usotonos Kpem- 
HUA peKTHuKalnel MoHOcunaHa.. . 

M. T. Karanep. Ancop6una asora, ap- 

_. OHA MH KPHMTOHa Ha pa3JIMUHBIX NoO- 

__._-BepXHOCTAX H oOnpeyeteHve nioutaru 

__:*HOBepxXHocTH 

JI. H. Kywesa. Bausane cBepxcrexto- 
MeTpHueckoro KMCOpoyqa Ha KaTalu- 
THUECKHE, aCOpOMMOHHpIe HW SeKTpU- 
weckHe CBOMCTBAa 3aKMCH HUKela . . 

O. A. Tumogeesuyesa un B. B. Jlasa- 
pes. Sapucumoctu nospepxHoctHoro 
HAaTAKEHUA TalIMA OT, Temmepatypsl 

A. Weayyxo u J. Maaruxanos. Mccie- 

fOBaHHe TOHKHX cyIoeB G6eH301a Ha 
MOBEPMHOCKH PTYTH ..... 5... 
JI. VY. Panwuenxko u B. ®. Kuceues. 
; Uccieqopanue cpolicTs moBepXxHocTH 
KPHCTaIHMYeCKOH DByOKUCH TUTaHa 
H. C. Vapudpsnos. O cpepxTonKoti 
CTPpyKType JIMHHM 9. 1. p. B BOHBIX 
pacTBopax coveli V+, 
A. B. Epmoanua, JI. A. Mrouun, Ht A: 
'  Hocopa, WH. WH. PapGepopa u K. H. 
Baacopa. K Bompocy 0 cBa3M MexaHii- 


*. ia 


YeCKHX  CBOHCTB KpHCTaJWwIMYeCKX 
HONIMMepoB C HX a ee 
CTpyKTypamMu 


H. H. Kasrapan3e u 'B. ra Thurs. 
CTpoeHHe MOBepXHOCTHBIX coeMHeHHH 
OKHCH yrdlepofa Ha Malwaqun 10 
TWaHHbIM afcopOmNoHHEIxX Hu3MepeHHi 
M UM@pakpacHbix CMeKTpOB . 

B. H. Coxonos, H. §f. Nonay6uetii, 
B. B. Mepexaaun u B. ®. Epxoxumos. 

P Tlonumepusaina HuTposTHeHa NOx 
WelHCTBHeM Y-H3JlyueHus : 

B. M. Tarescxuii, B. II. Crupuxon0s 
u Wi. A. Akuuimn. O6 ofHOM 3aKOHO- 
MepHOCTH B Me€KATOMHDIX paccCTOAHUAX 
MouleKyJI rasloreHufOB pasHbIx py 
MepWOMHYeCKON CHCTeMbI 2J1eMeHTOB 

A. B. Aamasos. O criekTpe s71eKTpoHa B 
NOJMMepHOH Weny Bal 


M. M. JiyGunun. Cocrap 91ementapupix 
aueeK WH MpelebHbIe acopOuMoHHpe 
OObeMBI = erupaTupoBaHHElx Kpu- 

_ CTAasWIOB CHHTeTHUeCKHX IeOUTOB 

C. Wi. )Knanosn u E. B. Kopomaabau, 
CeekTHuBHad asia Ha cc 


—~ > 


a cTeKax 
_ 8B. fi. Kapnos aA. C. ovo. O CBA3H 
; Me@xKIy CaMOBOCIJIaMeHeHveM HH CKO- 


pOcTAMM JlaMMHapHoro u Typ6yJeHT- 
HOO ropeHHA MapaPHHOBEIX yrueBoso- 
poyoB 

WM. E. Heimapx u B. M. Uepros. Ax- 
COp6UHOHHEIe H MOHOOOMeHHEIe CBOMCTBA 
KPeMHe3eMOB, MOMMPHILMpOBAHHBIX pa- 
UKaJIOM C KHCJIbIMM (YHKUMAMH . 

tO. A. Copoxun u C. A. Mumexenkni. 
O6pasopaHHe rufpa3suHa og feit- 
CTBHEM ‘-H3yueHHA Ha aMMHaK B 
YKMAKOM HW TBEPROM COCTOAHHAX .. . 

B. I. ®upcos u B. B. Ipuisep. O mpu- 
MeHMMOCTH MOfetIu AmieHa K Ta 
JM3y BOMHbIX paCTBOPOB . . . 

JI. Jj. Beasxosa, B. B. Tpomos, A. B. 

.. Kuceses u Bunt. HW. Crnmipin. Aq- 
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cop6uua’ Mapow rekcana u 6eH30na 
Ha HepafvoakTUBHOM HM pamHoaKTus- 
HBIX OOpasilax cybata Oapua . . . 

A. M. Bpogxcknii, K. TM. Jlasposcxuit 
B. 6. Turos. O paquayvonno-repmu- 
YeCKOM KPeKMHTe 2KUKHX yrvleBoyo- 
pomop . . . 

B. Tl. Cmuara. Tlpoitnoit auleKTpuuecKuti 
coli Ha rpaHule amopdubix Tes, 
o6y c1oBeHHEIt nae van) 
HOH CBA3bI0.. . 

B. B. Co6onb u 3. A. Hoda. “Veeneqopa- 
HH€ MOBEPXHOCTH *AeesHOro 3eKTPO- 
7a MeTOROM M3MepeHuaA cnaya moTeH- 
UMalla MOCIe pa3sMbIkKaHHA TOKa 


B. [. @upcos. Topmosamee peltcraue 
ypaHul-u0Ha Ha payHallMOHHO-xuMu- 
yeckoe OKHCJIeHHMe fByXBaJIeHTHOTO 
meme3sa .. 

B. Ti. Bepuur, M. M. “JlyOunnn u iB. ‘B. 
Cepnuuckun. Msoctep pi amcopOLuH B 
TOTeHUMaIbHOM Teopun 

3. A. Mas3nuuenxo, Bb. Bb. Jlamackun 
u 3. A. Hoda. Banaue karuonos 
U[eCOUMbIX MeTaJIOB Ha TMepeHanps- 
2KeHHe BOMOpOa Ha PTYTH B KHCIBIX 
pacTBopax 


E. K. Myuetixo. Kuueruka ‘potonposo- 


MMocTH. xJopotusiata vw MHTMeHTOB 
3eleHoro JIMcTa 
lr. H. Tpycos, H. A. Anawkanopa u 


B. H. Becenosckxun. Pasyzenenue 130- 
TONOB BOMOposa Ha MalwaqweBomM Ka- 
Toye . : 

H. H. @ensKun. @ “remilepaty pHOM pac- 
IMpeHi BOXbl B MUKpOKAaNHJapax 


XVI. XHMHYECKAS TEXAOJIOLHA 


M. A. uomun, A. HW. Kamuesa, JI. A. 
Mupxung xu JI. A. Caamnnb. QieKTpo- 
XHMMUeCKah aALIWTHBHAaX [uMepH3a- 
uA Kak cnocoO cHHTe3a BbICWIMX JH- 
KapOOHOBBIX KHCIOT . . 

lr. W. Kyranun uv K. PL. Kapumos. 3a- 
BHCHMOCTb Merny 3 HOCOCTOMKOCTHIO 
Me TepMOCTOHKOCTbIO KOXKH 


B. WH. iipoceupun u JI. 5. Hextobopon! 
Koppo3sHoHHoe paspyiMeHue HarpeTo- 
ro 2%Kelesa B HOTOKe XOMOAHOTO BOs- 
wyxa Oobumx ckopocTei . . 5 

r. T. Acbanacbes u B. K. BoGoues. 
O (baermatisaiuH B3pbIBYaTbIX  Be- 
TMLCCTH: 1c LS sha LAs eRe 

M. A. 9ireanc u M. JI. Bonoza. O 
BIMAHHM pacTBOpeHHs allaTuTa Ha 
BpeMA MHAYKUNA Mp doTal\MOHHOM 
IpHMumaHnvi WO oe en 

WM. C. Jlesuu u A. Muxaiinos. Pas- 
jleneHue MHRA WM OMOBa 9KCTpak- 
uel alkumdocpopHpiMu KHCJOTaMH 


A. Jl. Merpos, A. A. Tpane3sHuKos, 
r. WH. Huxwwunn u B. A. Orapes. 
CnupTbl uw CBOHMCTBa HX MOHOCJIOEB 
JWIA 3alHTbI OT: HciapeHusa BOA B 
Bpojwoemax PE St te Oe Sy et 

VW. H. Maaxcun, A. HW. CunerbHukosa 
u A. HO. Bentaun. Ilpumenenue aHvo- 
HUTOB JIA pereHepallun iWnanuta 13 
KOMIVJICKCHBIX CONeH . . - + s+ + = * 
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Jl. M. Unxnkos u C. C. Menexa. [o- 
BepXHOCTHOe HaTAKeHHe HM MJIOTHOCTb 
WHHKCOfepKalluX  CHJIMKATHBIX pac- 
TWIaBOB . ae ; 


XVII. TEOJOTHA 


C. B. Pyxenyes. K mponcxonxjeHHio 
Ax6aliTaIbCKHX CTpyKTyp Ueunr- 
pambHom Jlamupe . . 

II. B. ®enopos, A. P. Tenruep i  B. M. 
Myparos. O spemenn moaBeHuaA cpe- 
JIM3CMHOMOpPCKHX 9JICMeCHTOB B oo 
UepHoro Mops . . 

10. A. Xoyak u M. B. “Yesoraper. K re- 
HegHucy CHHUMCKHX MarHe3HTOBbIX NO- 
pox Manoro XuHrana : 

B. A. BoGpos. Hoste 2aHHpie O HWoKHe- 
jeBOHCKHX OTNOxKeHHAX BocTrouHon 
Mouromuu . . 

A. B. Bucreanyc uA. a. Kppisos. 06 
aOCOMIOTHOM BO3pacTe OOJIOMOUHON 4a- 
CTH WeCuaHO-aleBPHTOBBIX OTIOMKeHHH 
joro-3anafna Cpequei Asuu 


M. A. Kamaserqunos. K uctopyu pas- 
BUTHA KPYyMHbIX CTpyKTyp pee 
ckloHa IOxHoro Ypasa 

JI. M. Baproxuua. Cnoppi 1 nBLIbUa tpu- 
acOBLIX OTIOKeHUM tora [lexyopcKoro 
OACCE MTA: Ree cee enens eee omee 

P. 3. Yeuxuna. Meso30licKaa * dopa 
}Oxuo-Skytekoro (AsmaHcKoro) Kka- 
MeHHOYrOJIbHOrO GacceliHa HM ee CTpa- 
Turpaduyeckoe pacmpocrpaHeHue . 


WM. C. Kpacusckas. O coorHomeHuu cu- 
JYPHHCKUX WM MOMCTHMAIOWUX UX OT- 
OKeHHH Ha CepepHom Kapkase 


B. A. KysHeyos. O so3pacte ByJKaHo- 
TeHHO-OCaMOUHBIX TOU,  t10ro-3aMay- 
Horo) xKpbwia XousyHcKo-UyicKoro 
aHTHKIMHOpHA PyntHoro Amtaa ... . 
H. A. JieGeyesa u T. HW. MWonos. Hose 
aHHble O BepXHeM MIMoWeHe Ky6aHu 


P. X. Jiummaw. Coctas muKpodayHpi 
HYMMYJIHTOBBIX c0eB MBICa M3eHn- 
Apad Ha See oerety igs 
Mops Pat ere ; 

A. Jl. Muxayxo- Maciane Hevoronne Te- 
BOHCKHe BOfopociu CpenHei Asuu u 
Mpyrux oOsacreli CCCP u ux mopogo- 


oOpasytomlee u pega 
3HaueHne . : 


MW. M. Xopesa u P. E. Tench He 
BbI€ JaHHble O paCWieHeHHH TpeTuy- 
HBIX OTJIO2KeHHH B HM2KHEM TeyeHHH 
AjjfaHa . 

A. Jl. Apmany. Hosnie annie. 0 T0- 
cileqHeM ovleeHeHuu Ha KopceKom 
Nowlyoctpose . 

B. J. uGuep. Hossie. janupie 110 rlaseo- 
reorpapun aHtTpo orena 3emin @pau- 
ua-Mocuda B cpeTe nepBbix pesy.bTa- 
TOB payMoKapOOHOBHIX uccleqoBanuit 

A. H. )Kusorosckxan u [. ®. Llneitzep. 
O Bospacte sayHryscKoit cauTst TypK- 
MeHHH f 

Ml. ©. Weanxun. TIpoonema yukon Ma- 
JbIX WHTpysHi WM TuApoTepMabHDix 
cTpyH Ha KOJ4UeLaHHO-nomuMeTatIH- 
yeCKHX Noax PyyzHoro Antaa 
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Bb. A, Msanos. Llextpabupiii Cuxors- 
Aunupckuit pa3iom (caByr) .... . 


10. M. Kaetnep u Vi. B. ®exopos. O 
6aKHHCKUX OTJOXKeHHAX MpeYHHKO- 
BOH 30HbI Cepepo-3anamHoro YctTiopta 

WM. C. Kpacusckas. Hoxnsie aHHpe m0 
cTpaTurpadun MeTamopiuyeckux caH- 
wes cpefuero TeveHun Maku... . 


M. Tl. JIptcenko. O cocrape u cBOHCTBaX 
JIeCCOBHAHBIX CYIIMHKOB 3allaqHoro 
ckoHa IIpHpowKcKOH BO3BbIIMeHHO- 
ctu (Ha WpuMepe JeCCOBHHBIX cy- 
TIMHKOB paliona Ilew3pl). . ... . 

A. B. Maxcumos. K sompocy o Bospacre 
JONAHELKOM  TMOJCBUTEI: ee Uriah as 
Kapnart . 

M. ®, Mupannk, H. A. Kppisos uA. M. 
JleraBun. BepxHenepMCKo-HIxK- 
HeTpHacosple oTvowKenua ITlpeqkas- 
Ka3cKOH TaT@OpMbI UH component 
palioHoB ; 

C. M. Werranu. Oco6enHocru pasBuTHs 
TIUI@HCTOMCHOBBIX OJeMeCHeEHHH Ha ce- 
Bepo-sanage CuOupcKon  mulaTpopMbi 

B. Ji. JtuGuep. Heorenosnie orsmomenua 
Ha cepepo-BpocToke 3emMJH tan 
Vocutba : 

B. JI. Macaiituc. Tlpospaenns “Marma- 

- TH3Ma Ha TeppuTopun Kopen Pe 

M. M. Onnnuos. Hosni topcKult Oac- 
celiH Ha oro-3anane CuOupcKon miar- 
(OpMbI . .. . 

H. SA. Ulsapesa. oO waxoKax Cinnamo- 
mum B mMuotleHe Ilpeqkapnatba . . 
B. VT. Beauyenxo, ITI. M. Xpenosp u 
10. A. 4epxos. Tlo3qHue MoOJIaccBI 
paHHeKkaJleqoHucKou TeOCHHK MHA 
BHYTpeHHeH wacTH BalikasibcKOH rop- 

HOH O6acTH. . 

10. A. VTpomos u RB. K. " Tiyrunues. 
OcHoBHbIe uepTb! TreosorHH oKem6- 
pua tora JlaibHero Boctoxa CCCP u 
ipuseraiouux TeppHTopuli 


B. A. Jlonmuxuik u JI. HW. Bepman. O6- 
HapyKeHHe CKBaxKUHOH B30poca Ha 
galaqHOM OKOHUaHHH Py 
Bala . . 

B. JI. Eros, B. A. Epmaxos- u ie Y. 
Kuiiko. OO oTKpbITHH MOpcKOrO Bepx- 
Hero Tpuaca B EfcKo-bepesanckom 
patione toro-3anagzHoro [IpefkapKasba 


T. A. Kysneuosa. [lpimpyesaa dopa 
IIMMOMCHOBbIX OTMOKeHUM y Mep. Ilon- 
ropuple Batiappt u Tatapuu.. . 

M. ®. Mupuunk u O. M. Mxprusu. 
O pudoreHHpix CP ee BupceKon 
ceJIOBHHEI. . . 

M. M. PyOunureitn u B. HM. Byamze. 
O sospacte pyOBMellaroleH TOM 
xyflecckoro (KH3bIWJIKOJIbCKOrO) MeJ- 
HOKOUeMaHHOrTO § MecTOpoxKeHUuA 


A. JI. Uenanbira. Hoppe jaHHpie oO 
Bospacte <THpacnOmbcKorO rpaBHA» 


XVIII. THAPOTEOJIO‘THA 


K. B. @®uaatros. CuiukaTHble BObI 
HX }MeCTO B TOPH30HTaIbHOH ruypo- 
XHMHMUeCCKOH 30HAJIbHOCTH ..... . 

H. Wi.@Sarenaukas. O cBa3H XuMHuUe- 
ckoroO cocTaBa MOJ3eMHBIX, BOX C CO- 
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-CTABOM TOPOBbIX BO, TVIMHHCTHIX «BO- 
HOYMOpHEIX» Mopoh..... 


XIX. MHHEPAJIO‘HA 


H. B. Jlorsuneuxo, T. B. Kapnosa u 
_. B. L. Kocmayes. O cucteme u30moph- 

HBIX 3aMelLeHHH B KapOoHaTax rpym- 
Wb KaslbuuTa oOcayounoro reHesuca 

E. C. Merposa u JI. C. Jlemuna. O naxoz- 
KaX JBOMHHKOB ucTeHa Ha Pycckoit 
muiatpopmMe ... . : 

®. B. Uyxpos. [unKcogepxamtuit oun 
roHuT 13 [Wepsospol ropp . 

H. H. Masp. K sBompocy o mipotecce 
NepekpHCcTalIv3saluH B XpycTasleHoc- 
HbIX KBaPIeBbIX WHIAaAX 
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XX. IETPOTPA®HA 


B. A. )Kapukos. Ksapieso-noiesouna- 
TOBbI€ + MeTACOMATHTHI B oe 
MeCTOPOXKTeCHHAX : 

B. FT. Kyuies. Croxymenostre | nermatit- 
Th YKpavHl . 


XXI. JHTOJOTHA 


JI. W. Ynumenxo. Jluronoro-crpaturpa- 


duyeckoe paculeHeHvue oTmomKeHnit 
«apyca MecTpbix rIHH» ee eer 
ViGCUReS oo 3. : 


C. H. Wymenxo. [TaMHUCTEIC } MuHep ait 
MepTreJIbHO-MeJIOBBIX Hep en TOJMHBI 
CesepuHoro J[ouma : 

B. B. Jlaspos. Ilameoren- ‘HeoreHoBte 
MIpOBUHUNH oOcayKoHaKkoneHua B Ce- 
Bepo-SanamHon A3snu 


XXII. TEOXHMHA 


JI. ©. Bopucenko, JI. [. )Kypapnee u 
JI. WW. Cocnoscxas. O xkoppessa- 

: THBHOM CBA3H cpefHero cojepxKaHuA 
' CKaHAHA UW HeKOTOpLIX Toposoodpa- 
SYIOWIMX 3JIEMCHTOB B MHTpPy3HBHBIX 
HOpgmeteeme SO ee 
A. C. Huxonaes, K. ©. Jlasapes u 
C. M. Ppamenko. Kontentpatua 130- 
TOMOB TOpUA B BOsax AsoBCKOrO MOpA 
M. M. Bapernuos. Hexoroppie Bompocsi 
reoxumMuH YcuHcCKoro MapraHileporo 
MecTopoxwenua (KysHenKui Amatay) 
A. M. Kys3neyos u T. A. Maxcumosny. 
O 3aKoHOMepHOCTAX HaKOMIeHuA OpoM- 

; MOHA B MOJ3CMHBIX paccoslaxX... 

Ji. E. UlrepenGepr. O nexoroppix jleTa- 
WAX Mpotecca ocagqounoro pyoobpa- 
30BaHHaA (Ha MpHMepe MapraHileBbix 
pya Bocrounoro Saypatba)... . 

O. A. Pagyenxo. O HOBOM MapameTpe 
Wid reHeTwuecKoH KJaccuuKauu 
nave 2 7 js 


XXIII. MOYBOBEHEHHE 


B. H. Edumos. Dopmpl akkyMyJALMu 
KaJIbllMA WM %Kele3a B TOpPAHNKAaX 

Bb. H. Makapop u B. MI. Hrnarosa. 
Buomoruyeckat aKTHBHOCTb HeKOTO- 
pbx mous CosetcKoro Cowsa (m0 
__-WHTeHCUBHOCTH MpoxyupoBanna COz2) 
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192 
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667 


6741 
929 


195 


199 


434 


435 


437 


Jl. ®. Cokonop xu T. H. Cygunupina. 
CoctTaB, M omTM4eckve cBoilicTBa TyMu- 
HOBBIX KHCJIOT eee JI@CHBIX 
mouB 

B. M. pugnany u C. U. Jloaros. Baus- 
HHe€ MMHepasIbHoro cocTaBa MouB Ha 
UX BOMHEIE CBOMCTBA 


XXIV. OKEAHOJIOTH A 


O. T. Kos3aosa. KomuuectpeHHoe cojep- 
Kahne WuaToMeH B BORAX MuAMUCKOrO 
cextopa AHTapKTuKu 


K. T. Borgauos. Hoppe KapTbl KOTH- 
aIbHBIX SHH MOJLyCyTOUHBIX TIpH- 
IMBHBIX BoNH (My u So) aa Tuxoro 
oKeaHa 

JI. T. Conoppes. 06. uaMepeHuM 3u1eKTpU- 
yeCKHX Nojlew B MOpe . . 

lr. M. beasep u H. YL. Bunorpajosa. 
KonuuectBpeHHoe pacnpejenenue 
JOHHOM dbayHbl B CeBepHOH ToMmOBuHE 
VMuguiickoro oKeaHa . . 

M. E: Brnorpajos. Victounuxn nMTaHuA 
riyOoKopogqHon dayHEl. O ckopocTi 
pa3ioxkernua oTmepummx Pteropoda. 


XXV. ITAJIEOHTOJIOPHA 


B. Tl. Macuos. He spisiores 1H CHUMAH 
MU XOBaHeIE yrpukyJlamMu xapodu- 
TOB? SY? eRe Ss; 30 Cae 


XXVI. UHTOJOPHA 


H. B. XpucromoG6osa. Koutpoiupyemoe 
W3MeHeHHe dusHOIOrH4YeCKOH aKTHB- 
HOCTH OMpefeieHHbIX YyUaCcTKOB TH- 
TaHTCKUX XPOMOCOM CJIIOHHEIX Kees 
Epo30pusisl B ee BOS MeuCcTBUA 
BepceHOM Ms 2 a Oey eee 


XXVII. FHCTOJIOLHA 


3. WH. Tepentsesa. Ms3yuenue kjJerou- 
HbIX 9A @€MCHTOB KPOBETBOPCHHA B KYJIb- 
Type TKaHeH Mp BO3JeHCTBHH HMETH- 
OuTopoB CBOOOMHOpaaHKaIbHBIX pe- 
akuwH . . 

r. B. OscaHHuKos. Mopopusuo.sorn- 
yeCKHe H3MeHeHHA HEKOTOPbIX OOJac- 
Teli KOXKU TMosoBorO allmapaTa Oapa- 
Ha B CBASH C BOSpacTOM H KacTpalMeli 

A. HW. Bpayne u I. E. BatcGepr. Cru- 
MYJIAWMA MakpoarawbHO  CHCTeMBI 
6akrepHaIbHBIMH MoMCaxapu amu 

A. A. Konocopa. PeakTuBHbie U3MeHeHuA 
TKaHeh cepa pid BPE ero MOBpexk- 
qeHun SOR Sent dia (5). Samra 


KV, PERETHKA 


M. UH. Kyaux. OKCMepUMeHTA bHOe mOsy- 
yeHHue MyTalui y TOMATOB . : 

B. B. Xpocroza u I. JI. IpaseqHMkona. 
Visyuenve Melo3a Yy KOHCTAHTHDIX 
56-Xp OMOCOMHBIX TIpOMexKy TOAHBIX 
(bopM MileHH4HO-IbIpeHHbIx rHOpuOB 


XXIX. IKOJIOTHA 


H. Jl. Benbii. Bauanue cpeta Ha pas- 
BUTHe UKpbl cyfaka H TapaHH 


934 


1187 


684 


245 
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XXX. THHPOBHOJIOPHA 


B. H. Hukutun. Kovumuectsentioe pac- 
mpeneseHHe JOHHOM dayHbl B CeBepo- 
ganaqHoH uactd UepHoro mMopA 


XXXI. MHKPOBHOJIOrHA 


JI. A. Wekosn. K sponpocy 0 HocHreJb- 
CTBE ILMTOMATOreHHbIX KMINeYHbIX BH- 
pycoB y 30poBblx jerTeit : 

JI. VW. BopoGbesa. Buusanue HeKOTOpBIX 
MUKpOdIeMeHTOB Ha OOpasopanne Bi- 
TamMuHa By» TORSO 6ak- 


TePHAMH . 

eG: Huxuboposa. Pesyaprarbt usyue- 
HHA MopdoJiorHu “actu BUpyca Ta- 
6auHOH MO38aHKH C MOMOIL[bIO 9JIeK- 


TpOHHOrO MHKpockona 

E. WH. Ckaauncxun u E. H. Kounpatbe- 
pa. Hopplii BH, 3eenbIxX cepoOaKTe- 
pun 

H. A. KpacwabHnKos 1 uT. ®. Kyumopa. 
Unaktupaina axtudaroporo aHTH- 
OMOTHKAa HYKIECHHOBbIMH KHCJOTAMM 

A. M. Bes6opoyos. Cures aciaparn- 
HOBOM KUCJOTbI AKTHHOMMILeETAMH  T10- 
cpelcTBOM acmapaTa3bl 

A. A. Wmuseneukuin nu O. M. Yabsanona. 
O6- SKCIepHMeHTaIbHOM TouyueHHH 
BapHaHTop rpH6a Fusarium, o6pa- 
3YIOWWUX NOBbILIeHHbIe KOMUeCTBA THO- 
OepeliuHa : 

A. M. Bes6opopos. Peakuns ‘BHYTpUKIe- 


TOUHOTO TMepeaMMHupoBaHuA y aKTH- 
HOMMILETOB Res de abe dig 
A. C. Tuxonenko. Toukaa crpyKktypa 


cara Bacillus mycoides 


XXXII. BHOPH3BHKA 


M. M. Koncranruuosa. Tlporupony4e- 
BOe JCHCTBHe CHHKeHHA TeMMepaTypbI 
Tella — pesyJIbTaT dain js mpu 
9TOM THMOKCHH 

O. T. Muponos. K Borpocy 0) ‘paguoak- 
THBHOCTH HeKOTOPbIX BbICIMUX BOO- 
poceH B palione Deonocun aay: 

A. A. Ipokodbesa-Beabrosckas. DyHk- 
WMA TeJOMepHbIX yuacTKOB XpomMocoM 
B 9MOPMOHAJbUbIX MUTO3AX . . . 

b. M. [paescxaa u P. H. Ulenpuna. 
O mpmpoge HeKoTOpIxX cTpyKTYypHBIX 
M3MeHeCHHH B HaymoueuHHuKax Of 
BIMAHHeEM MOHM3Upyloulel palnanun 

H. M. Wanupo u H. 6. Cuupuosa. Toz- 
cueT KeTOK C aHacbasHbiIMH MOcTaMN 
M alleHTpHueckuMu (pparMeHTaMu Kak 
MeTOX OMOJOrHYeCKOH OLeHKH O3bI 
oOJyueHHA y MJleKOMNTAaIONINXx ; 

P. A. Wupuosa. Jleitcraue u nocaepeii- 
CTBHE paqWOakTHBHOTO H30TONa CTPOH- 
wus-90 Ha pacrenua 


B. Busyuin u B. HW. Koporogun. Cpap- 
HUTeIbHbIM = aHalu3 mocTpalMalMou- 
HOrO BoccTaHOBJeHHA 


JMIJLOV LHBIX 

Apowuoken IipH Spee allb(pa- 
raMMa-JlyuelH . . 

H. TI. Ay6nuun, 10. on Kepxuc un JI. M. 
JleGenepa. OKcnepuMeHTalbuBlii aHa- 
JIM3 JeHCTBUA paqualluu Ha Apa Kle- 
TOK B KYyJIbType IMOpPHOHAIbHbIX TKa- 
He ueroBeka 


1198 


219 
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XXXII. BHOXHMHSA 


C.7As ‘Henat: T. B. Kaszakopa, M. Tl. 


Menbuukosa vu B. C. Typosckuit. O 

«MeMOpaHHOM» MeXaHH3Me peryJIAULMH 

CKOpOCTH TIMKOIH3a B KeTKe . . 
A. K. Pomanosa, H. [. Jloman u 3. A. 


Tepentbesa. Banaue Bospacta KyJIb- 


TYpbl H CocTaBa NHTAaTeIbHOH CpeAbl 
Ha MpokykTH accuMnsiawun CMO, Bo- 
JOpOMHbIMA OakTepHAMIt ‘ , 

lr. Il. Feoprnes. Buizerenne u xa- 
pakTepHcTHKa pHOOHyKJIeEMHOBON KHC- 
JIOTHI i eta cine all- 
mapata.. . 

C. E. Cesepun, © B. Wecrakos u 0. E. 
Bopo6pes. Buiuanne KapHo3HHa, al- 
cepa, PHCTHMHa WH HeEKOTOPbIX aMH- 
HOKHCJIOT Ha aKTHBHOCTb jeruypa3bl 
MMpOBMHOrpasHOK KUCJOTH 13 ead 
HbIX MBI rowyOa . . : 

H. A. Kuceses, JI. fl. ‘Taspwaopa ui 
A. C. Cnupun. O kondurypaluax 
MaKpOMoOJleKy JI BbICOKONOHMepHOH 
pHOoHyKenHOBOM KHCIOTHI MO aH- 
HbIM 3JIEKTPOHHOM MMKPOCKONHH . . . 

E. JI. Posentbenby u HW. C. Jlykomckas. 
O Cre A RAE MOJIM- HW OJIMPOrvito- 
KO3H a3 apo 

WM. Jl. Weanos. “Pos ‘alcopounn B BO3- 
HUKHOBeHHN NOsAporpaduyeckon BOU- 
HbI OeJIKOB ; 

E. 4H. Musorpayosa. TlyOuspunie pellle- 
ctpa TapaHa (Polygonum coriarium 
Grig.) M oTKyJlaka (Rumex tianscha- 
nicus A. Los.) 

WM. VY. Casxuna u B. ih Encrurneee. 
CpapHenve orocencn6nsnsupyioulert 
AKTHBHOCTH xXJopopuiion a u bd B 
pacTpopax .. . 

As A, Tycranoscuii, i Wy Baiinec, 
r. B. Opnoscxan u I. JI. Marxaa. 
O pa3BUuTHH KOMMOHEHTOB KOJIJIareHa 
B 9MOpHorenHese . : 

A. C. Anronosa u A. H. “ Beaosepcxuit. 
CpaBHuTebHoe u3yueHHe HyKeOTHI- 
Horo cocTaBa je3s30kKcupH6ony Kl enHO- 
BbIX KHCJIOT H@KOTOPHIX MO3BOHOUHBIX 
M OecCMO3BOHOUHBIX %KHBOTHbIX 

E. A. Boituenxo u PI. 
MeHTaTHBHasA 
KHCJIOTBI . . 

H. I. Jloman, A. Ke Pomanopa r 3) ‘A. 
Tepeutbesa. Ilytb yraepoya mp xe- 
mocuHTese. O mpupofe paHHero mpo- 
aykTa XemocHHTesa eae 6ak- 
Tepuit ; 

b. H. Crenawenko u JI. B. Caoxkenkuna. 
K u3yuenuio MpoMexKyTOUHBIX MpolykK- 
TOB THpouu3a 9pemypaua é 

tO. M. Topunucknit. Cnektpaibupie cBoit- 
CTBa aJlaHMH-PJiOTaMaT-TpaHCaMHHa3bl 


E. Caenko. @ep- 
Bi oe a yruie- 


XXXIV. AHATOMHA PACTEHHH 


B. E. Mockanesa. M3menenne crpoenua 
MorpeOeHHOH MpeBeCHHbI COCHDbI 


XXXV. IKOJIOTHA PACTEHHH 


WM. T. 303 u H. A. Yepupix. K 6uonoruu 
Eriosynaphe longifolia (Fisch.) DC 


958 


14953 
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Beperentukos. K snauennio po- 
HHTe3Aa BPeCMeHHO 3aTaIVJINBAaeMbIx 
ICTeHMH =KYKYWKMHA bua uM cipar- 
yMa B JleCy MH Ha BbIpyOKe . 


XXXVILIMBPHOJIOPH A PACTEHHH 


H. B. Uunrep u T. M1. Nerposckas-Ba- 
paHoga. O6oouKa MbibueBoro 3ep- 
Ha — *KuBad, (pu3nooruueckH  ak- 
THBHaA CTpykTypa 


XXXVIT. PH3BHOJIOTHA PACTEHHH 


M.A. Aau-3ane. Bauaune rud6epennuna 
Ha pocT ruayxux nc6erop uatlinoro 
KycTa . 

MoH: Bosojapcxnit. ‘K Bompocy 0 3a- 

: WBeTaHHH KOPOTKOAHEBHBIX pacTeHuii 
IIpH HeMpepbiBHOM ocBelleHHH . . . 
HH. (. Toman, A. K. Pomanosa u 3. A. 
; Tepentbera. IIpespaimenue Hexoroppix 
} NeTY4YHX OpraHnyeckux BeulectTs, M0- 
» PIOULCHHbIX= JIMCTbAMH 3 aTMOCHpepbi 
 o. IL Uenorpes, A. A. Toacronaer u 
H. K. Hapaauxuua. Pocr u moposo- 
cTohKocrh jy6a (Quercus robur L.) 
NOL BMAHHeM ru6depeinua ; 

M. [. 3aiiuesa u B. A. Mosgusakosa. 
Hekotropbie ocobeHHocTH mouBenHoro 
NWTanWA pacrenuii wa Kpatinem Ce- 
epeae . 


' XXXVITI. 300/IOT HA 


A. Ji. [paroau. O6 ocoGennoctax mura- 
HAA YepHOMOpcKOH nowNxerpt Me- 
: linna palmata Grube . 


» XXXIX. IKCIEPHMEHTAJILHAA 
MOP®OJIOLH 1 


| A. A. Botrwesuy. Tymopasbuce sBuusa- 
L Hue HeHpocekpera I1peonTuueckuXx Aep 
Ha MeTaMOpdho3 H4HHOK amdpuOnit 
| A. WH. Marseesa. Perenepauua xocreii 
cBofa uepema y co6ak Mpu mepecayKe 
IMOPAIMSUPOBAHHbIX KOCTHBIX  OTIH- 
NOK M TBepAOM MoOsroBOhK Obo0UKI 
JI. B. Mosexaes, H. A. Tenauy u H. H. 
Epmakosa. Boccravopjenne mofanvien- 
HOM PeHTreHOBCKHM OO/yueHHeM pere- 
HepauwoHHOH cmocoOHocTH KOHeUHO- 
ete y akcoJorsell mp MOMOUM Gedl- 
KOB, HYKJICMHOBbIX KHCOT UM JIHOdH- 
{ JIM3MpOBaHHbIX TKaHeH . . 
i JI. B. Bepaun u M. M. Heanarnpiit. Pu 
cToloruueckHe rmpouecchl MpH romo- 
4 TpaHenaTalnn  KOHCepBUpOBaHHO!t 
KO*KU KpOJINKa 
A. A. Bowrkesny. Punorasamuyeckan 
pery Aun st eresyzeaue® Olu ri- 
Ey sk ky 
Ji. _B. Nosexaes, JI. B. AxaGanse, 
| | H. A. Saxaposa u M. I. Apuy. Pe- 
reHepauMA MbILUMbI Cepia MO BHA- 
HueM llMporeHala 4u cs donee 
MMOKapfa..... oe eae 


XL. 9BOJOMHOHHAS 
MOP®OJIOPHA 


A. A. Boiitkesuy. Paspurue u cTpyKty- 
pa cpesuHHoro Bo3sBbIMeHuA Helpo- 
rumopusa y ampuOvh# . . . .. - 


- 


i 
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CaM: Bepenjaran, 


E. B. Yyauukas. Jlarentuaa xndxpepen- 
IMpoBKa MaTepHaa CyxXoBoro ny- 
3bIPbKa y OceTpa M ceBpiorn . 


XLI. PBH3HOJIOTH A 


I. H. Cnepancxnit u 10. M. Mparycesuy. 
JuvamuKa KOPKOBO-IOJKOPKOBbIX OT- 
HOWeHHH y weTeli mpu cHATHH yn- 
CTBEHHOrO YTOMJICHHA pa3zparkeHiiem 
pelenTropoB Koxu JHA . 

B. b. Yuwakos. Ycroitunsocts TOHHUe- 
CKHX MW HeETOHMYeCKUX MbIIIeUHbIX BO- 
JIOKOH K Je@HCTBHIO pawqa XuMuUYyeCKHX 
areHTOB 

B. M. Xatoruu. “Coorxomenne 6 OcHOBHOrO 
M Ba30MOTOPHOTO KOMIMOHEHTOB  co- 
MpOTHBIeCHHA COCyOB HeKOTOPHIX. op- 
raHOB oe ee 

M. A. Coiruucknit 
uB. WI. Tostmenxo. Jlelicraue Gera- 
OKCH-PaMMa-aMHHOMAaCIAHOM  KUCOTHI 
Ha OnOSeKTpHueCcKyIO  aKTHBHOCTB 
PaHPIMeB 30 MpoBaHHnolt aan ie- 
MNOUKH “WELL Kp blu bIX : 

A. B. Sepexe. Meciezopanne MexaHo- 
pellenuuu JerKuxX MeTOLOM aHTHApOM- 
Horo NoOWaBenuA acpPepeHTHHIX cur- 
HaJlOB 

B. A. Wabaox. 06 aKTUBHpy jOlleM Bul 
HMM HempepbiBHoro cBeTa Ha Mocae- 
jytoulee = BOCTIPOH3BeReHHe MO3rOM 
YeIOBeEKa PHTMA CBETOBbIX MeJIbKaHHIt 

X. C. Kowrosny. Hyksennoppre Kucno- 
Th H Mpopezenne age ageee BO3- 
OywKMeHHA B cepaue.... 

C. I. Ampom. O dyuKunonarbHom B3all- 
MOfeHCTBHN aHalM3aTOpHbIX CHCTeM 


r. A. Kusman u P. I. Mopduppesa. 
AHaviv3 eicTBua aHTHOMOTUKOB rpyn- 
Ibl TETPAalHKIMHOB Ha AKTUBHOCTS Ka- 
Tasla3bl KPOBH HM MeyeHH C TOUKH 3pe- 
HWA MX pacnpesqeieHux B Opranu3Me 

M. [. Koanakos. M3amenenve 6e1KOBOrO 


cocTapa WWwla3Mbl KpOBH MOcIe KJi- 
HHYeCKOH CMepTH, BbISBAaHHOM KpOBO- 
morep elt Ts 

JI. WI. Kocwyenko. Bauanne Henpeppis- 


Horo OCBeULCHHA Ha CYTOUHBI PpuTM 


MUTOTHYeCKOH AKTHBHOCTH SIMNTeIHA 
POLOEMG A das ore 3 * dies hap Bs 
JI. W. Upxax. Konnuectso Kpornn uf re- 


Mormo6uHa y wKepeOAHT.. . 

B. JI. Kapnmau. PuapoauHamuyeckne 
MCXaHH3MbI peryvIAWMH cpesHero ap- 
TepHalbHoro WaBlenua 

B. HW. Jlyxpaneuko. [1po6a busuomorn- 
yecKOrO aHalv3a aHadpHlakTHyecKolt 
peakllMi B CBASH C e@ TOPMOVKEHHEM 
aMMHO3HHOM 

A. M. Mowaenxos u WO. i Ocrposcxnit. 
BuuaAnue MMMYHH3alnH Ha cofepyKa- 
HHe JIM30WHMa B COHE YKHBOTHbIX 

O. A. Ocrppiit u 3. HW. Co6uesa. O6 u3- 
M@HeHHM AHTHTeHHOM CTpyKTypbl MbI- 
(We4uHOH TKAHH NOX BIIMAHHeM HepBHO- 
quctTpoduueckoro mpouecca.. . 

P. WI. Onpusancxaa u I. A. TpyOnupina. 
YculopHop esl eK Top HbIe H3MeHeEHHA 
[bIXaTeJIbHOTO rasoo6mMeHa, Ono3J/1eK- 
TpHYeCKOM AKTHBHOCTH MO3ra H CKe- 
jleTHOH MyCKyJlaTypbl..-. +--+ 


977 
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A. WH. Mapyenko u 10. A. MTerposuy. 
O pasHou mpouuilaemocTH CNU3HCTOU 
a3bIKa HW CAIOHHOM xKeesb IA Homa 
H POCOpida.. gests ces mane : 
B. M. Xatoruu. Vutencusnocrs cy Ke. 
HHA COCYOB pa3sIMUHbIX OpraHoB pH 
MaKCHMaIbHOM BO3Oy2KAeHHH  Ba30- 
KOHCTPHKTOPHBIX BOJIOKOH . . 


XLIT. IMBPHOJIOTHA 
5B. M. JipaOxuna. BsluaAnne BobI pas- 


Xl 


JIMUHOL COJeHOCTH Ha BbOKMBAaeMOCTb 
cmepMBl, 


MKpbl JIMUMHOK oOceTpa 


4470 


1473 


“XLII. IIAPA3HTOJOLHA 


JI. W. Ppayesa u JI. H. 3acyxn. Kyvtb- 
THBUpOBaHHe —TOKCONNa3M —B ac- 
WMTHOM KapluwHoMe MpmleH . . 5 

Jl. M. WreinGepr. Xo3iuHo-napasutap- 
HpIe OTHOILeHHA = y 9HTOMOCparoB. 
Bo3MOxKHOCTH pa3BUTHA JIMUHHOK He- 
KOTOPHIX TlapasHTH4eCKUX TNepemonya- 
TOKPbIIbIX B HOBDIX WIA HUX XO3He- 
Bax 
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